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OF 
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1, 1854, and the proceedings of the Board up to July 8, 1854. 


To the Senate and House of Representatives : 


In obedience to the act of Congress of August 10, 1846, establishing 
the Smithsonian Institution, the undersigned, in behalf of the Regents, 
submit to Congress, as a report of the operations, expenditures, and 
condition of the Institution, the following documents : 

1. The Annual Report of the Secretary, giving an account of the 
operations of the Institution during the year 1853, including reports 
from the Assistant Secretaries, relative to the library, museum, &c. 

2. Report of the Executive Committee, giving a general statement 
of the proceeds and disposition of the Smithsonian fund, and also an 
account of the expenditures for the year 1853. 

3. Report of the Building Committee, relative to the progress made 
in 1853 in the erection of the Smithsonian edifice. 

4. Proceedings of the Board of Regents and of the Establishment, 
up to July 2, 1854 

5. Appendix. 

Respectfully submitted. 

ROGER B. TANEY, Chancellor. 
JOSEPH HENRY, Secretary. 
Jury 22, 1854. 
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REPORT OF THE SECRETARY. 


To the Board of Regents of the Smithsonian Institution. 


GenttemMEN: Nothing of especial interest has occurred during the 
past year to mark an epoch in the history of the mstitution over which 
you preside. The several objects set forth in the plan of organization 
have been prosecuted as far as the funds which could be devoted to 
them would allow. A knowledge of the true character of the institu- 
tion has been gradually extended, and it is a subject of gratification 
that the plan of operations is more highly appreciated the better it is 
understood. Every succeeding year which is added to the age of the 
institution will render it more stable, so long as it pursues undeviatingly 
the same course. All establishments, however, which are supported 
by bequests, intended to promote the public good, are necessarily sub- 
jected to the scrutiny of all who consider themselves personally inter- 
ested in the trust. The managers are overwhelmed with suggestions, 
and subjected to illiberal criticisms, and unless they are firmly con- 
vinced of the propriety of their course, and have sufficient moral cour- 
age to pursue it notwithstanding opposition, there is danger of vacilla- 
tion, and of an attempt to gain popularity by adopting measures not 
calculated to promote the desired end. It should, however, be recol- 
lected that opinions ought to be weighed rather than counted, and that 
nothing of importance can be accomplished either by an individual or 
an institution, except by constant and laborious exertion in one direc- 
tion. In:the beginning of this institution the plans best calculated to 
realize the liberal intentions of the donor were adopted after due delib- 
eration, and have been constantly adhered to and developed as far 
as the requisitions of Congress and the limited income would allow. 
From the character of James Smithson and his pursuits there can 
be no reasonable doubt as to his intention in regard to the bequest. 
He was a man familiar with the precise language of exact science, 
and no other construction ought to be put upon the words of his will 
than that which a strict interpretation will allow. He leaves his prop- 
erty to found an establishment which shall bear his own name, and 
have for its object “the increase and diffusion of knowledge among 
men.” It would evidently be incompatible with an enlarged and just 
interpretation of this will to confine its benefits exclusively to one peo- 
ple, and especially would it be unworthy the character of a great nation 
to accept the administration of a bequest intended for the good of man- 
kind, and to apply it exclusively to its own use. 

Nothing apparently can be further from the truth than the idea which 
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was first prevalent in this country that Smithson left his money merely 
to diffuse practical knowledge among the people of the United States. 
On the contrary he intended this institution as a monument to his name 
which should be known of all men, and prized by the student of every 
branch of literature and science, which should not be restricted to merely 
spreading abroad the knowledge which already exists, but, above all, 
should be the means of enlarging the bounds of human thought. He 
was also too much of a philosopher to confine his bequest to the pro- 
motion of any one branch of literature or science, and therefore left 
the trust free to be applied to all. 

His will recognizes a well established and very important distinc- 
tion with regard to knowledge, viz. its mcerease and its diffusion. 
These, though frequently confounded, are very different processes, and 
each may exist independent of the other. While we rejoice that in our 
country, above all others, so much attention is paid to the diffusion of 
knowledge, truth compels us to say that comparatively little encour- 
agement Is given toits increase. 

There is another division with regard to knowledge which Smithson 
does not embrace in his design, viz. the application of knowledge to 
useful purposes in the arts; and it was not necessary he should found an 
institution for this purpose. There are already in every civilized 
country establishments and patent laws for the encouragement of this 
department of mental industry. As soon as any branch of science can 
be brought to bear on the necessities, conveniences, or luxuries of lite, 
it meets with encouragement and reward. Not so with the discovery 
of the incipient principles of science. The investigations which lead to 
these receive no fostering care from government, and are conSidered 
by the superficial observer as trifles unworthy the attention of those 
who place the supreme good in that which immediately administers to 
the physical necessities or luxuries of life. 
~» If physical well being were alone the object of existence, every ave- 
nue of enjoyment should be explored to its utmost extent. But he 
who loves truth for its own sake, feels that its highest claims are 
lowered and its moral influence marred by being continually sum- 
moned to the bar of immediate and palpable utility. Smithson ‘himself 
had no such narrow views. The prominent design of his bequest is 
the promotion of abstract science. It leaves to the teacher and the 
teeming press to diffuse popular knowledge, and to the Patent Office 
and the manufacturer to facilitate and reward the application of science 
to the useful arts. In this respect the Institution holds an otherwise 
unoccupied place in this country, and adopts two fundamental max- 
ims in its policy: 1st, to do nothing with its funds which can be equally 
well done by other means; and, 2d, to produce results which, as far 
as possible, will benefit mankind in general. Any deviations from 
these maxims which the history of the Institution may exhibit, must 
be referred to the original requirements of the law of Congress au- 
thorizing its establishment, and not to the plan of active operations at 
first proposed in the programme, and which has constantly been kept 
in view trom the beginning until the present time. 

A miscellaneous and general library, museum, and gallery of art, 
though important in themselves, have from the first been considered by 
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those who have critically examined the will of Smithson, to be too re- 
stricted in their operations and too local in their influence, to meet the 
comprehensive intentions of the testator; and the hope has been cher- 
ished that other means may ultimately be provided for the support of 
those objects, and that the whole income of the Smithsonian fund may 
be devoted to the more legitimate objects of the noble bequest..—-— 

T have been informed by the Commissioner of Patents that the space 
now occupied in the building of the Patent Office by the national mu- 
seum, is imperatively required for the display of models; and he sug- 
gests that a part or the whole of the Smithsonian building shall be pur- 
chased for the deposit of this collection. If Congress will entirely 
relieve the Smithsonian fund from the expense of collecting and main- 
taining a museum, a large portion of the present building would be 
unnecessary, and the proposition to purchase a part or the whole of it 
might properly be entertained. The Smithsonian Institution, if required, 
would take the supervision of a government museum, and would turn 
over to it all the specimens collected after they had been examined and 
described. The importance of a collection at the seat of government 
to illustrate the physical geography, natural history, and ethnology of 
the United States, cannot be too highly estimated. But the support of 
such a collection ought not to be a burthen upon the Smithsonian fund. 

It was stated in the last report that the plan of an equal division of 
the income between the library and museum on the one hand, and the 
lectures, the publications, and researches on the other, was found not 
to work well in practice. It leads to inharmonious action, and to a 
system of expenditure by no means compatible with proper economy 
or the limited income of the Smithsonian fund. The subject has, how- 
ever, been referred to a special committee of the Regents, which I trust 
will give it due consideration, and report their views during the present 
session of the Board. 


Publications.—During the past year no diminution has taken place in 
the objects of interest which have presented themselves for the assist- 
ance and patronage of the institution. The amount of publications has 
only been limited by the appropriation which could be devoted to this 
purpose. 

1. The first memoir published during the past year is one by Dr. 
Joseph Leidy, Professor of Anatomy in the University of Pennsylvania, 
entitled, ‘The Ancient Fauna of Nebraska.’ 

A considerable portion of the country between the Mississippi and 
the Rocky mountains consists of the more recent geological deposits, 
and particularly on the Upper Missouri there exists a tract of country 
known by the name of the Mauvaises Terres, or the Bad Lands; 
this at one time was probably the bottom of an immense lake, in 
which perished thousands of animals having no representatives at 
this time on the surface of the earth. It appears that the waters 
of this lake were removed by some convulsion of nature, that the sedi- 
ment at its bottom became indurated, and that afterwards the whole 
country was traversed by an immense wave of water, which carried 
away the softer parts of the strata, and left standing the harder 
parts in a series of irregular prismatic and columnar masses frequently 
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capped with irregular pyramids, and extending upwards to a height 
of from one to two hundred feet. ‘‘ Viewed in the distance, these 
rocky piles in their endless succession assume the appearance of mas- 
sive architectural structures, with all the accessories of buttresses, turrets, 
and tapering spires.”? ‘The portion of the surface thus excavated forms 
a valley of ninety miles in length and thirty in breadth, which in its most 
depressed portion is about three hundred feet below the surface of the 
surrounding country. So thickly are the natural towers studded over 
the surface of this extraordinary region, that the traveller threads his 
way through deep confined passages, which resemble the narrow irre- 
gular streets and lanes of some of the old towns of the continent of 
Europe. At the foot of these columns, the remains of the ancient ani- 
mals, which lived and breathed long before the advent of man upon 
the face of the earth, are found in such abundance as to form of this 
tract an extensive cemetery of vertebrated animals, rivalling, in the 
variety of its extinct species, the celebrated beds of the Paris basin. 

This region having been brought to notice by a few fossil remains 
procured through the agents of the American Fur Company, an ap- 
propriation of about $200 for its exploration was made by the Smith- 
sonian Institution to Mr. Thaddeus Culbertson, who was about to visit, 
on account of his health, the sources of the Missouri. ‘The specimens 
of fossil remains which were thus procured, together with a collection 
subsequently presented to the Institution by Capt. Stewart Van Vliet, 
of the U. 8. army, and several specimens kindly lent by Dr. Prout, of 
Missouri, were referred to Dr. Leidy for examination. In addition to 
these he had the use of a collection lent by Prof. O’Loghland, of Mis- 
souri, specimens belonging to the Academy of Natural Sciences, Phila- 
delphia, and a collection made by Dr. Evans, at the instigation of Dr. 
D. Dale Owen, the whole embracing all the specimens which have yet 
been brought to the east from the Bad Lands. The bones are com- 
pletely petrified, and their cavities filled with silicious matter. They 
are preserved in various degrees of integrity, some being beautifully 
pertect and others broken and imperfect, the latter having been evi- 
dently subjected to violence while imbedded in a soft mud. ‘The ani- 
mals belong to the classes mammalia and chelonia, or turtles. With a 
single exception, all the species of mammalia belong to the great order 
of ungulata or hoofed animals, of which there are seven species of four 
genera, which belong to the ruminantia, or cud-chewing animals ; two 
species of one genus belonging to the paradigitata ordinaria, or even- 
toed animals ; one species of the solipedia, or solid-hoofed animals ; and 
four species of three genera belonging to the imparidigitata ordinaria, or 
uneven-toed animals. 

The first specimen described belonged to a peculiar genus of rumi- 
nants which, among recent animals, is more nearly allied to the musk, 
and was probably hornless. The next is of a remarkable genus of 
ungulata representing a type which occupies a position in the wide 
physiological interval existing between recent ruminants and the anom- 
alous fossil animal called the anoplotherium. Another genus is called 
oreodon, and constitutes one of the links necessary to fill up the very 
wide gap between existing ruminants and an exceedingly aberrant form 
of the same family now extinct. Another organic relic is that of an 
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animal which combined the ruminant and carnivorous characteristics, 
of which there are several species. There are also two remarkable 
species of rhinoceros, differing from any remains of this animal found 
in other parts of the globe. The existing species of the rhinoceros 
are met with in Africa, Asia, and the islands of Java and Sumatra. 
Remains of extinct species have been found in Great Britain, the conti- 
nent of Europe, Siberia, and the Himalayas; but no trace of this 
genus had previously been discovered in America. Another fossil 
remain belongs to the feline family, about a fifth smaller than the 
American panther, and is probably the most ancient known genus of 
this animal. Hundreds of fossil turtles are found in the ** Bad Lands ;’’ 
they belong to the genus testudo, of which five species are described in 
this paper. 

The memoir occupies one hundred and twenty-six pages, and is il- 
lustrated by twenty-four plates, one of whichis a folio. It has already 
been printed and copies distributed among working geologists. No 
copy-right is secured on the publications of the Institution; and it may 
be mentioned here, as an illustration of the manner in which the know- 
ledge contained in the Smithsonian memoirs reaches the public gene- 
rally in a popular form, that one of the figures of this paper has already 
been copied, and some of its materials given in a recent work on 
geology. 

2. Another paper, the printing of which is nearly complete, is on the 
‘Winds of the Northern Hemisphere,” by Prof. James H. Coffin, of La- 
fayette College, Easton, Pennsylvania. It is the same which was men- 
tioned in the Report for 1851. Its publication has been delayed in con- 
sequence of the difficulty experienced in finishing the maps and printing 
the tabular matter, and also on account of additions made to it by the 
author. It isa very elaborate memoir, of two hundred pages, consisting 
principally of tabular matter, and illustrated by thirteen maps. The most 
important results arrived at in this paper, are as follows: There exist 
in the northern hemisphere three great zones of wind, extending entirely 
around the earth, modified and, in some cases, partially interrupted by 
the configuration and character of the surface. The first of these is 
the trade wind, near the equator, blowing, when uninterrupted, from 
northeast to southwest. This belt is interrupted, however, in the At- 
lantic ocean, near the coast of Africa, upon the Mediterranean sea, and 
also in Barbary by the action of the Gieat Desert. The second is a 
belt of westerly wind, nearly two thousand miles in breadth, between 
latitude 35° and 60° north, and encircling the earth, the westerly di- 
rection being clearly defined in the middle of the belt, but gradually 
disappearing as we approach the limits on either side. North of this, 
there is another system of winds flowing southwardly from high north- 
ern latitudes, and gradually inclining towards the west as it moves into 
a latitude of greater easterly velocity. 

Subsequent investigations have led Prof. Coftin to conclude that the 
lines which separate these systems are not parallels of latitude, but 
circles, having a common pole in about latitude 84° north, and longi- 
tude 105° west from Greenwich, and that the winds of high northern 
latitudes diverge or radiate from this point. 


The principal cause of these phenomena is the greater heat of the 


14 EIGHTH ANNUAL REPORT OF 


sun between the tropics, which rarifies the air, and causes it to ascend 
into the higher regions ; producing below a current from the pole towards 
the equator, and above a current in the opposite direction. ‘The re- 
sulting motions to and from the equator are not in a north and south 
direction along the meridians, but are modified by the rotation of the 
earth: at the surface they deviate towards the west, and in the return 
current above towards the east. Ifthe point mentioned by Prof. Coffin 
as the centre of the winds of the polar zone really exists, it is probably 
that of maximum cold; the air at this point would be condensed, and 
flow from it in radial lines in every direction along the surface of the 
earth. ‘The paper is an important addition to meteorology, and has 
cost the author years of labor. The publication of it has also been very 
expensive, particularly on account of the maps and tables. 

3. Another memoir accepted for publication is, ‘An Account of a 
Tornado that passed near New Harmony, Indiana, April 30, 1852, by 
John Chappelsmith.” 

The eastern portion of the North American continent is almost every 
year visited at different points by one or more tornadoes of frightful 
energy, but of exceedingly circumscribed limits; and it is almost an 
opprobrium to the science of this country that more reliable data have 
not been collected towards settling definitely the conditions of these re- 
markable phenomena, and for ascertaining their cause. For this purpose 
however, mere verbal descriptions of the effects are alone insufficient, 
there must be added to these accurate instrumental surveys, and, if 
possible, the indications of the barometer, thermometer, and hygrome- 
ter. The first accurate report of this kind was that by Prof. A. D. 
Bache, relative to a tornado which passed over the city of New Bruns- 
wick, in New Jersey, in 1834. A similar survey was made by Pro- 
fessor Eustis, of Harvard University, of the tornado of August 21, 1851, 
which passed near Cambridge. i 

We consider the present memo as an exceedingly valuable addi- 
tion to the stock of our knowledge on this subject. It gives not only 
all the collateral phenomena as far as they could be obtained, but 
presents a map of one square mile of the track on which are ela- 
borately plotted the relative position and bearings of the prostrated 
trees. Some idea may be obtained of the enormous energy of this 
tornado from the statement of the author that “‘ on a single square mile 
of the track, thousands of trees, many of them having a stem fifteen feet 
in circumference, were prostrated by a force acting simultaneously in 
opposite directions, and moving onward at the rate of a mile ina 
minute.” 

The author critically analyses the force at work, and arrives at the 
conclusion that the proximate cause of the phenomenon is an inward, 
upward, and onward moving column of air. Besides the map, the 
memoir is accompanied by diagrams and sketches to illustrate the cha- 
racter and effects of the tornado. 

4. Another memoir is entitled “The Antiquities of Wisconsin, ex- 
amined and surveyed by I. A. Lapham.” 

In the Report for 1851, it was mentioned that Mr. Lapham, an expe- 
rienced engineer, had undertaken, under the direction of the American 
Antiquarian Society of Worcester, Massachusetts, to make explorations, 
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surveys and drawings of the aboriginal antiquities of Wisconsin, and, to 
insure harmony of action in the cultivation of the wide field of research 
offered by the ancient monuments of this country, that the Antiquarian 
Society had agreed to present to the Smithsonian Institution the results 
of the labors of Mr. Lapham for publication, and to reserve its own 
funds for further explorations. Mr. Lapham’s memoir has been com- 
pleted, and, after having been examined and reported upon by a com- 
mittee of the Antiquarian Society, has been presented to this Institution 
for publication. It consists of several hundred pages of manuscript, 
illustrated by sixty-three large drawings or plates adapted to the size 
of the Smithsonian Contributions, a map of the country, and ninety- 
‘seven figures or smaller designs, intended to be engraved on wood and 
interspersed with the text. 

Elaborate works of defence, and such as are apparently designed 
for religious or sacrificial ceremonies, so numerous in other sections of 
the country, are seldom found in Wisconsin. In place of these, less 
elevated structures, though often on a scale of considerable horizontal 
extent, representing a variety of fanciful forms, abound along the sides 
of the streams and borders of the lakes. The figures are principally 
those of lizards, turtles, birds, bears, foxes, and men, and they appear to 
be confined within a limited territory between the Mississippi and Lake 
Michigan. It is very remarkable, says the committee, that none of the 
earlier travellers appear to have noticed the animal shape of the em- 
bankments ; but this is accounted for by the extent and flafness of the 
works, and the difficulty of recognising them while covered with trees 
or a dense growth of other vegetation. Indeed, the surveyors who. 
first attempted to plot them were sometimes surprised at the figures 
developed under their hands, and which could not have been perceived 
on the ground, unless from an elevated point of view. 

The memoir of Mr. Lapham, with a few unimportant exceptions, 
includes an account of every known work or assemblage of works in 
this region, and the whole were carefully surveyed by himself or by 
competent individuals under his direction. On the map are laid down 
the relative position of the earth-works; and from this it appears that 
they lie chiefly along the course of streams and the borders of the 
interior lakes. Nearly the same forms are repeated in different locali- 
ties, but with dissimilar arrangement, and often with slight, yet evident- 
ly intentional variation in figure. The works are enumerated as fol- 
lows : 

a. ‘Tumuli of a conical shape and slight elevation. 

6. Oblong mounds not more than three or four feet high, of regular 
width, extending in a straight line from twenty feet to several hundred, 
and even a thousand. 

c. KEmbankments in crescent and serpentine forms. 

d. Kmbankments tapering uniformly in width from one extremity to 
the other, and terminating in a point. 

e. Similar tapering embankments, with two projections on one side,, 
near the larger end, which are called lizards, and are very numerous. 

jf: The same general form, with projections on both sides at the 
larger end, and with a similar tapering tail, sometimes of exceedingly 
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disproportionate length. These frequently present a striking resem- 
blance to a turtle, and are known by the name of that animal. 

g. Oblong embankments, with arms or wings extended on either 
side. These vary from simple crosses to figures of birds and men, the 
head being usually omitted. 

h. Representations of animals of more definite outlines and_ better 
proportions: among these are bears, foxes, otters, &c., and upon the 
Wisconsin river, buffaloes. It is proved by numerous excavations that 
the works which resemble animals are destitute of relics; they are 
mere relievos or embossments on the surface of the earth, seldom ex- 
ceeding four feet in height, and in some cases but a few inches. Mr. 
Lapham disclaims all intention of indulging a disposition to theorize or 
speculate on the origin or design of these remains, and declares his ob- 
ject to be merely the faithful performance of the office of surveyor, to 
study the facts, and to report them in as much detail as may be neces- 
sary, leaving to others the deductions which, in connexion with other 
information, may be drawn from them. In the opinion of the commis- 
sion appointed by the society to examine the memoir, ** Mr. Lapham 
has accomplished his task with great thoroughness and artistic skill; he 
seems to have explored the entire field, to have industriously delineated 
every object of interest, and to have omitted no detail of drawing or 
description which could conduce to a clear understanding of the matter 
of which he treats.’”” The publication of this memoir, which will be 
alike creditable to the author, the Antiquarian Society, and this Institu- 
tion, will furnish an interesting addition to the antiquities of this coun- 
try, which cannot fail to be hailed with pleasure by the ethnologist. 

5. Two botanical papers, furnished by Dr. John Torrey, of the New 
York Medical College, have been published during the past year. The 
first describes a new plant, to which the author has given the name of 
Darlingtonia Californica. It is a new pitcher- plant, which was first de- 
tected ‘by Mr. W. D. Brackenridge, assistant botanist in the United States 
Exploring Expedition under r Captain Wilkes. It has hitherto been found 
only near the Shasta mountain, onthe Upper Sacramento. 'The specimens 
brought home by Mr. Brackenridge * were without flowers or seed-vessels, 
SO that the genus of the plant could not be determined, but it was taken 
for a new Sarracencia. After many years, the flowers were discovered 
by Dr. G. W. Hulse, and brought to Dr. Torrey, who has shown that 
the plant is an entirely new genus of the same small but very interest- 
ing natural order to which the Sarracencia belongs. He has bestowed 
upon it the name of Darlingtonia, in honor of Dr. William Darlington, 
of West Chester, Pennsylvania, author of several valuable botanical 
works. ‘The genus formerly dedicated to this veteran botanist by De 
Candolle having been reduced to an older one, Dr. 'Torrey embraced 
the opportunity of restoring the name, and connecting it with one of 
the most remarkable plants of North America. 

6. The second memoir by Dr. Torrey is an account of a new mari- 
time shrubby plant, called “ Batis Maritima,’? which grows on the 
shores of Key West, Jamaica, Cuba, and the neighboring parts of the 
continent. It has been known to botanists for more than one hundred 
and fifty years, yet, strange to say, it has not till now been correctly 
described, nor its place in the natural system determined with any cer- 
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tainty. Dr. Torrey considers it as the type of a distinct order, nearly 
allied to the empetracex, or crowberries. 

Both memoirs are illustrated with plates, from beautiful drawings 
made by Sprague, at the expense of the institution. 

7. The next memoir is a ‘Synopsis of the Marine Invertebrata of the 
Grand Manan, or the region about the Bay of Fundy, New Brunswick,” 
by William Stimpson. 

The island of Grand Manan, a part of the natural history of which 
this paper is intended to illustrate, lies at the mouth of the Bay of 
Fundy, and is surrounded by deep water, the bottom of which abounds 
in a variety of marine animals. 

The memoir consists of a compend of observations made on the 
marine fauna of this region during a residence of three months in the 

-summer of 1852, and also of a catalogue of the marine invertebrata 
found on the shores and in the adjacent waters. : 

Minute surveys of the marine animals of a given district are highly 
interesting; itis only by a comparison of the results of such exami- 
nations made at a series of points along a coast, that an accurate know- 
ledge can be obtained of their distribution, and of the effects of exter- 
nal circumstances on their growth, habits, and economy. By such 
surveys We can ascertain whether a species may inhabit two distant 
localities without occurring in the intermediate space, a fact which has 
an important bearing on several interesting questions relative to geolo- 
gical changes. The author is a pupil of Professor Agassiz, and has 
been appointed one of the naturalists in the North Pacific Exploring 
Expedition, under Captain Ringgold. 

The paper occupies 66 pages, and is illustrated by 37 lithographic 
figures. 

8. A memoir has also been presented, and is now in the press, ‘On 
some new American species and localities of Microscopic Organisms,” 
by Prof. J. W. Bailey, of West Point, New York. 

Nearly two centuries have passed away since Leeuwenhoek, an 
eminent physician of Holland, discovered by means of the microscope 
a department of organized nature, consisting of bodies imperceptible 
to the unaided vision, gnd displaying active forms, so strange and varied 
in their appearance, that they excited a general curiosity. The dis- 
covery, in some of them, of organs of motion, convinced him of their 
animal character, and he gave to them the name of animalcules. They 
were afterwards called infusoria. Many opinions were entertained 
with regard to their character. Linneus considered them as lifeless, 
oily particles, and their movements as altogether passive. We owe, 
however, to Prof. Ehrenberg, of Berlin, an extended series of obser- 
vations on this subject, the results of which are, that the infusoria are 
organized bodies; the greater part, if not all, are animals; they exist 
in all quarters of the globe, as well on land as at the bottom of the 
sea, and their silicious and calcareous remains form, in this country, 
wide-spread fossil strata. At Andover, Massachusetts, there is a bed 
of these remains of fifteen feet in thickness, and underlying the city of 
Richmond, Virginia, one of twenty-eight feet. Professor Bailey has 
distinguished himself by researches in the same line, and has published 
on this subject a series of papers in Silliman’s Journal, and in two 


2 


18 EIGHTH ANNUAL REPORT OF 


memoirs in the Smithsonian Contributions. In the present memoir he 
has described new species of diatomacee, limnias, auliscus, peridi- 
nium, cothurnia, and monactinus; he has given the American locali- 
ties of Amphitetras antediluviana, and tetragramma, and gives an 
account of the organic forms found in the Croton water, New Work 

One of the species described forms a material resembling white clay, 
which occurs in a large deposit at Suisun bay, about thirty miles above 

San Francisco; and should, says Prof. Bailey, this fact meet the eye 
of any scientific traveller in California, it may induce. him to furnish 
further information concerning the geological relations of this interesting 
deposit, and to collect a good supply of specimens for a more complete 
study 

It has been known to the New York microscopists, but not to the 
public generally, that the Croton water abounds in beautiful microsco- 
pic organisms, and particularly in diatomacew and desmidiew. The 


oS 
author found in the sediment collected by means of a filter at the 


Astor House, more than fifty different species of these organisms. Of 


these the ae crotonensis is in the greatest abundance, and 
thousands of its fragments must be daily swallowed by those who use 
the ee water. It is so abundant that Prof. Bailey suggests that 
it may yet prove of importance as a means of detecting the fraudulent 
dilution of various substances by this water. 

This memoir is illustrated by a number of wood-cuts and thirty-eight 
elaborately drawn figures on a steel plate beautifully executed by J. a: 
Gavitt, an amateur naturalist and artist of Albany, New York. 

9. During the past year the catalogue of Coleoptera by Frederick 
Ernst Mels heimer, M. D., mentioned in a previous Report, has been 
ublished and distributed. It forms an octavo volume of 174 pages. 

At first sight it would appear that the study of insects is the most 
trivial and furthest removed of that of any part of creation from useful 
purposes; but independently of the interest which attaches to it as an 
exposition of animated nature, and an exhibition of organization and 
life in curiously diversified forms, there is scarcely any branch of 
natural history more intimately connected with the pursuits of the hus- 
bandman, the naval architect, and even those @! the artist and the 
bibliographer, than entomology. It is the duty therefore of this Institu- 
tion to afford every facility for the acquisition of this branch of know- 
iedge, and to increase the number of those who make it their special 
study. 

The coleoptera form one of the largest and most widely distributed 
class of insects; and on account of their boring habits, some of the 
species are highly destructive to timber. In order, however, to study 
them properly, it is necessary that the same species which exist in this 
country and in Europe may be identified, and that those which are new 
here may be separately described. The present memoir gives the 
names of all those which have been described, with references to the 
works where the descriptions may be found. Dr. Melsheimer has 
spent several years in the preparation of this work. It was referred 
for examination to Professor 8S. S. Haldeman and Dr. J. L. Le Conte, 
who reported in favor of its publication, and offered to superintend its 
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printing and to bring it down to 1851. This they have done at the 
expense of much time and labor, and have thereby added materially to 
the usefulness of the catalogue. 

10. A second edition of the Report on Recent Improvements in the 
Chemical Arts has been printed, and in due time an additional volume 
on this subject will be prepared. 

11. The general interest which has been awakened by the recent 
application of electricity to purposes in the useful arts, and its recog- 
nised connexion with many important and mysterious phenomena of 
nature, led to the conclusion that an account of the recent discovy- 
eries in this branch of science would be highly prized by a large 
class of readers. In accordance with this view, a report by M. Mil- 
ler, of Berlin, has been translated, and will be published as soon as the 
funds will allow of the expenditure. Stereotype copies of the origif\al 
wood-cuts have been obtained from the author. 

It will be especially interesting to the English reader, because it 
gives more particularly the researches which have been made in Ger- 
many, and which are consequently not readily accessible to the inhab- 
itants of this country and Great Britain. 

12. Catalogue of North American reptiles in the Museum of the 
Smithsonian Institution. Part 1—Serpents—By 5. F. Baird & C. Gi- 
rard, pp. 188.—This work is intended to exhibit the nature and extent 
of the collection of North American reptiles in the museum of the 
Smithsonian Institution. According to the statement of Professor 
Baird, it contains full and original descriptions from authentic speci- 
mens of 119 species of serpents, of which sixty have been first de- 
scribed by the authors, and from specimens in the Smithsonian col- 
lection. All the wellascertained species of North American serpents are 
included in this catalogue, which thus serves as a complete manual on 
the subject. The great work by Dr. Holbrook on the reptiles of North 
America, published in 1842, enumerates 49 species, as being all that 
were known to him; a number less than half of those in the possession 
of the Smithsonian Institution. 


The phenomena of magnetism, which a few years ago were only rec- 
ognised as existing 1n iron, and ina slight degree in a few other metals, 
are now known to belong to all matter; and with those of electricity, 
with which they are intimately connected, either in the relation of effect 
and cause, or the concomitant effects of a more general principle, are 
probably displayed in every part of the material universe. Recent 
researches render it probable that the sun and moon exert a magnetic 
influence upon our earth. Were the study of this mysterious principle 
immediately connected with'none of the physical wants of man, or with 
the arts of life, it would in itself be an object of high interest; but 
when we reflect how dependent upon it is the art of navigation, and 
how extensively it is employed in this country in tracing the divisions 
and boundaries of land, we are, from utilitarian considerations, induced 
to give it the most minute and laborious investigation. 

It is now known that the magnetic needle is never at rest; that it is 
the subject of various changes, some depending upon the hour of the 
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day, others upon the season of the year, others again upon longer 
periods of time. 

It also varies in its direction at different places. Between the At- 
lantic and Pacific coast, or, for example, between Massachusetts bay 
and the mouth of the Columbia river, there is a variation of upwards 
of twenty-four degrees; but this variation is not constant even at the 
same place, but changes from year to year. With these changes it is 
necessary that the navigator should be familiar. It therefore becomes 
a matter of national importance that observations of these phenomena 
should be made at as many places and those as widely separated from 

each other as possible. 

The Smithsonian Institution has endeavored to advance this branch 
of knowledge, by importing at different times, and at considerable ex- 
péhse, four entire sets of apparatus, besides separate instruments, for 
determining the direction and intensity of the magnetic force. 

These instruments have been lent to observers, and in some cases 
sold to the government for the use of exploring parties, and have done, 
or are now doing, good service, in adding to the stock of facts which, 
by the process of induction, are to yield a knowledge of general laws. 

It will be recollected that an appropriation was rede at the last ses- 
sion of the Regents for supplying magnetic instruments to the Grinnell 
Expedition. These were procured from London, were given in charge 
to Dr. Kane, and, we trust, are at this time revealing to that intrepid 
explorer the fitful and mysterious changes of the magnetic force. 

During the past year, a magnetic observatory has been erected within 
the orounds of the Smithsonian Institution. “It principally consists, to 
insure an equable temperature, of an under-ground room, enclosed 
within two walls, between which a current of air is allowed to pass in 
order to prevent dampness. ‘This observatory has been supplied 
with a set of apparatus for determining the continued variations in 
direction and intensity of terrestrial magnetism. By a very ingenious 
application of the photographic process, the invention of Mr. Brooks, 
of England, the instruments are made to record, on a sheet of sensi- 
tive paper moved by clock-work, their own motions. 

First, to determine the variation of direction of the horizontal magnet : 
a steel bar, strongly magnetized, is suspended by several fibres of un- 
twisted silk, so as to have perfect freedom of motion in the horizontal 
plane, and from a gas light, kept perpetually burning, a single ray ot 
light is thrown upon a concave mirror per manently” ereehcd to the 
magnetic bar, and consequently partaking of its movements. This 
ray of light is reflected and brought to a focus at the surface of 
a revolving cylinder, moved by clock-w ork, on which the photo- 
graphic paper is placed. When the magnet is at rest, the pencil of 
light is stationary, and consequently traces, on the moving paper, a sim- 
ple straight line; but when the magnet is disturbed by ‘terrestrial per- 
turbations, its pecillanians are recor ed by the motion of the pencil of 
light in a curved or zigzag line. 

To register the intensity of strength of the magnetic force, another 
bar magnet is suspended by two parallel silk threads about an inch 
apart, descending from two hooks fastened to the under side of a plate 
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attached to the ceiling or some other support. The plate is then 
made to revolve through an arc of a circle until, by the force of tor- 
sion, the bar is deflected from a north and south to an east and 
west direction. It is thus kept in a state of equilibrium between 
the force of torsion of the threads, tending to turn its north end 
round still further to the south, and the magnetism of the earth, on the 
other hand, tending to bring it back to its north and south direction. 
Ifin this position the magnetism of the earth becomes stronger, it will 
prevail, and the north end of the needle will turn towards the north ; if 
the magnetism of the earth diminishes in intensity, the force of torsion 
will prevail, and the same end will move towards the south. These 
motions, as in the case of the other magnet, are recorded by a beam of 
light on the paper surface of the revolving cylinder. 

But beside the change of direction of the horizontal needle, a magnet 
so supported as to be free to take any position, in this latitude will ar- 
range itself with its north end dipping down towards the horizon. The 
amount of this dip, or variation, varies also in different places, and at 
different times; and to record these changes a bar is supported, in the 
direction of the magnetic north and south, on two knife edges like the 
beam of a balance. Any change which takes place in the position of 
a magnet thus arranged, is recorded by a mirror attached to the pro- 
longation of the axis on which the bar turns. 

It is proposed to keep these instruments constantly in operation, for 
the purpose of comparing results with other observations of a similar 
character in different parts of the world; and also for the purpose of 
furnishing a standard to which the observations made at various points 
by the Coast Survey, and the different scientific explorations which are 
now in progress in the western portions of the United States, may be 
referred, and with which they may be compared. 

This establishment ought to be supported by government; but as no 
provision has been made for it, and as the wants are pressing, in 
order to render more valuable the observations making in other coun- 
tries as well as our own, the Smithsonian Institution, in connexion with 
the Coast Survey, has undertaken to commence it. In accordance, 
however, with the policy which has thus far governed the acts of the 
Institution, this observatory will be turned over to other hands as soon 
as other means are found for its support. 

The other sets of magnetic instruments mentioned which have been 
imported by the Institution are intended to furnish portable magnetic 
ebservatories, in which the dip and the intensity are recorded by the 
pen from direct and personal observations. 

Besides the facts which will be collected by the Coast Survey along 
our extended sea-board, those which the various exploring expeditions 
are furnishing, and those obtained by the instruments belonging to the 
Smithsonian Institution, a large number of records of observations exist 
as to the position of the magnetic needle in different parts of the United 
States in past times. A collection of these, and a comparison of them 
with more recent observations, would serve to throw light on the 
changes which have taken place in the course of years. 

There is, also, on record in the Land Office, an extended series of 
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observations which, though not made with great precision, will still be 
of value in delineating the general direction of the magnetic lines in 
different parts of the United States. Steps have been taken to collect 
all the existing materials relative to this subject, with the view of sub- 
mitting them in due time to reduction and careful investigation. 


Correspondence.—T here is one part of the Smithsonian operations that 
attracts no public attention, though it is producing, it is believed, im- 
portant results in the way of diffasing know ledge, and is attended, per- 
haps, with more labor than any oiler! part. I ‘allude to the scientific 
correspondence of the Institution. Scarcely a day passes in which 
communications are not received from persons in different parts of the 
country, containing accounts of discoveries, which are referred to the 
Institution, or asking questions relative to some branch of knowledge. 
The rule was e early “adopted to give respectful attention to every letter 
received, and this has been faithfully adhered to from the beginning up 
to the present time. 

These communications relate to a great variety of subjects. Any 
topic which strongly excites the attention of the public at a given 
time, such as the announcement in the papers of a wonderful discoy- 
ery, or an important invention which promises to introduce extensive 
changes in the useful arts, is sure to bring upon the Institution an 
increase of labor in the way of correspondence. The ordinary in- 
quirics addressed to the Secretary relate to the principles of mechanics, 
e lectricity, magnetism, meteorology, names of specimens of plants, min- 
erals, insects, at in short, to all objects or phenomena of a remark- 
able or unusual character. 

Requests are frequently made for lists of apparatus, fi for information 
as to the best books for the study of specia al subjects, hints for the 
organization of local societies, &c. Applic: ations are also made for infor- 
mation by persons abroad relative to particular subjects respecting this 
country. When an immediate reply cannot be given to a question, the 
subject is referred, by letter, to some one of the Smithsonian co-labor- 
ers, to whose line of study it pertains ; and the answer is transmitted to 
the inquirer, either under the name of the person who gives the informa- 
tion or under that of the institution, according to ae circumstances of 
the case. 

There is no country on the face of the earth in which knowledge is 
so generally diffused as in the United States, none in which there is 
more activity of mind or freedom of thought and discussion, and in 
which there is less regard to what should be considered as settled and 
well established principles. It will not therefore be surprising that the 
Institution should be called upon to answer a great number of commu- 
nications intended to subvert the present system of science, and to 
establish new and visionary conceptions in its stead, and that numerous 
letters should be received pertaining to such subjects as the quadrature 
of the circle, the trisection of the “angle, the invention of self-moving 
machines, the creation of power, the overthrow of the Newtonian sys- 
tem of gravitation, and the invention of new systems of the universe. 

Many of these communications are of such a character that, at first 
sight, it might seem best to treat them with silent neglect; but the rule 
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has been adopted to state candidly and respectfully the objections to 
such propositions, and to endeavor to convince their authors that their 
ground is untenable. 

Though this course is in many cases attended with no beneficial 
results, still it is the only one which can be adopted with any hope of 
even partial good. In answering those who persist in declaring that 
the present received laws of mechanical action are erroneous, and that 
they have discovered new and more correct generalizations, they are 
requested to prove the truth of their assertions by predicting new and 
important phenomena, the existence of which may be immediately 
tested either by experiment or observation. It is not enough that the 
new system explains facts which we know, for this would be merely 
exhibiting old knowledge under a new form, but it should point out in 
the way of deduction new facts which have hitherto escaped the eye 
of the observer or the scrutiny of the experimenter. 

It is to be regretted that so many minds of power and originality in 
our country should, from defective scientific training, be suffered to 
diverge so widely from the narrow path which alone leads to real ad- 
vance in positive knowledge. Providence, however, seems in some 
measure to vindicate the equality of its distributions, by assigning to 
such a double measure of hope and self-esteem, which serves them 
instead of success and reputation. 

The faithful discharge of the duty of the correspondence of the insti- 
tution imposes a serious labor on the secretary and his assistants. 
Beside the correspondence above mentioned, there is added to their 
duties that which relates to the reception and publication of the 
memoirs ; to the lectures; the letters sent forth by the Institution respect- 
ing particular branches of research ; the answers to the almost imnu- 
merable inquires as to the character of the Institution, and applications 
for its publications; all the business matters which relate to the 
printing, engraving, binding, transportation, payment of accounts; and 
all the foreign correspondence relating to the exchanges of publications. 

All the letters received are bound in volumes, and a copy of every 
answer is carefully preserved, the whole thus forming a permanent 
record of all the transactions of the Institution, as well as a history ot 
the topics of scientific interest which have particularly occupied the 
public mind during any given period. The exposition of this labor, 
which has been increasing from year to year, will be a sufficient answer 
to the question which is sometimes asked as to what the officers of 
the Institution find to do. 


Meteorology.—The general system of meteorology described in the 
last and previous reports has been continued, and though some changes 
have taken place among the observers, yet the number and efficiency 
of the corps have been kept up. New instruments have been gradually 
introduced, and constant unprovement has taken place with the expe- 
rience of each year in the precision and accuracy of the observations. 
Since the beginning of the system, a large amount of valuable matter 
relative to the meteorology of the United States has been collected ; 
and the Institution has now commenced to reduce these observations, 
and to deduce from them the general laws which govern the climate of 
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this country. It is believed that such results will be obtained as will 
justify the amount of expenditure of the Smithsonian fund which has 
been devoted to this purpose. 

The reductions which had been made up to the close of the last ses- 
sion of the Regents were presented with the annual report to Congress, 
and were ordered to be printed. It has been found, however, that the 
tables cannot be presented in an octavo form, and that a special reso- 
lution of the Senate will be required to print them in a quarto volume. 

An interesting part of the meteorological observations is now ir pro- 
cess of reduction at Greenwich, free of expense to the Institution, by 
Captain Lefroy, late superintendent of the ‘Toronto Observatory. He 
has undertaken this labor from a love of science, and has received 
some assistance in the way of clerk hire (as he informs me) from the 
fund placed in charge of the Royal Society by the British government 
for the promotion of science. The reduction will include not only all 
the observations collected by the Smithsonian Institution, but also 
those which can be obtained from every part of the earth during five 
years, beginning with 1848. 

Among the questions proposed to be answered by Captam Lefroy 
in discussing the observations, are the tollowing: 

1. Does the aurora ever occur in low latitudes when it is wanting in 
higher ones? 

2. Is it developed in continuous zones, or are there wide gaps in these 
zones; if the latter, have they any connexion with other atmospheric 
phenomena? 

3. What are the ordinary diurnal laws of its development? 

4. Can the facts be reconciled with any theory giving it a material 
objective existence, or is 1t an optical phenomenon ? 

5. Can the facts be reconciled with the zodiacal theory ? 

6. What are its geographical limits ; and what causes their singu- 
lar variation from day to day? 

7. Are lines of equal frequency on the globe, or equal intensity, cir- 
cles at all? 

Definite answers to these questions would clear the ground for the 
establishment of a rational theory as to the cause of this phenomenon, 
the want of which, after all that has been said and written upon it, is 
an opprobrium to the science of the present century. 

The results of Captain Lefroy’s deductions will be presented in the 
form of a memoir to the Smithsonian Institution. 

Propositions have been made during the past year to apply to gov- 
ernment for aid in extending the meteorological system, or to transfer it 
from the Smithsonian Institution to the National Observatory, the De- 
partment of the Interior, or to an independent establishment supported 
by a direct appropriation from Congress. 

In answer to these propositions the Secretary, in behalf of the Re- 
gents, has stated that it was not in accordance with the policy of the 
Institution to ask the aid of Congress for the purpose of carrying on any 
of its operations ; but that it is consistent with its policy to relmquish 
any line of research which can be carried on equally well by other 
means. If, therefore, any of the plans proposed can be accom- 
plished, the Institution will cheerfully relinquish this field, and devote 
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its labors to other objects. The Institution has, however, already ex- 
pended a large amount of money in collecting meteorological data, and 
it is due to the memory of the founder that full credit shall be given to 
his name for all the results which may be produced by the expendi- 
ture of the income of his bequest. This is one of the conditions on 
which the trust was accepted, and in case of any transfer of this kind 
it should be borne in mind. I may also remark, inthe same connexion, 
that while full credit should be given to the officers and assistants for 
the faithfulness and efficiency with which they discharge their duties, 
they should not be allowed to publish, under their own names, results 
which have been collected and elaborated at the expense and under the 
direction of the Institution. The establishment of defimite rules on this 
point, though a delicate matter, is one which requires attention. 
According to the estimate of Mr. Blodget, who is_ still employed in 
reducing and discussing the observations, the whole number of mete- 
orological observers now on the books as regular contributors, or as en- 
titled to exchange for valuable series of observations sent, or for reports 
regularly made in previous years is (520) five hundred and twenty. 
The number added during the year 1853 to the list of previous ob- 
servers, and who have returned observations for some portions of the 
year, is (119) one hundred and nineteen. The number of manuscript 
series of observations in detail, or in full summaries of means and ex- 
tremes of the observed conditions for each month of the whole period 
observed, received during the year, is (75) seventy-five, covering an 
ageregate period of temperature observation of eight hundred and fifty 
years. About half these series also include observations of amount of 
rain. Of printed and published series a large number have been sent. 


Exchanges—The system of exchanges mentioned in the last and 
preceding Reports has been continued during the past year with una- 
bated vigor and corresponding useful results. The records for 1853, as 
will be seen by a reference to Prof. Baird’s report, show a large in- 
crease, both in transmission and receipts, over 1852. This part of the 
system of Smithsonian operations has everywhere received the com- 
mendation of those who have given it their attention or have partici- 
pated in its benefits. The Institution is now the principal agent of 
scientific and literary communication between the old world and the 
new. Its system of exchange is established on a reliable basis, namely : 
that of the publications of the Institution itself. So long as the present 
plan of operations is continued, the Institution will annually distribute 
its Contributions, and will continue to receive in return the publications 
of all the literary and scientific societies of the world. The importance 
of such a system, with reference to the scientific character of our coun- 
try, could scarcely be appreciated by those who are not familiar with 
the results which flow from an easy and certain intercommunication of 
this kind. Many of the most important contributions to science made 
in America have been unheard of in Europe, or have been so little 
known, or received so little attention, that they have been republished 
as new discoveries or claimed as the product of European research. 
By means of the Smithsonian system of exchange, the American author 
is enabled to place officially, as it were, a copy of his work in the 
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hands of all those who are engaged in the same line of research, and 
to insure due credit to himself from the countenance and support of 
the Institution. 

The packages transmitted during the past year amounted, in the ag- 
gregate, to I, 604. They weighed “12, 220 pounds, and occupied nearly 
400, cubic feet of space. 

The receipts of works from abroad, in exchange for those sent out 
by the Institution, are much greater in value, as well as in number, 
than those of last year. The whole number of articles received for the 
library of the Institution durmg 1853, is 2,556. For other institutions, 
1,052 packages have been received. The number of separate works 
salech these contain is unknown. 


The Museum.—Additions during the past year have been made to the 
museum from all branches of natural histor y and ethnology. They 
are principally derived from various portions of our own country, par- 
ticularly from the region between the Mississippi river and the Pacifie 
Ocean. 

The Institution has taken the temporary charge of most of the col- 
lections of the various exploring expeditions which have been sent out 
during the past year. For a detailed account of the additions, I beg 
leave to refer to a accompanying report of Prof. Baird. 

In accordance with the spirit which should pervade all parts of the 
Institution, much good may be done in the way of promoting natural 
history by distributing duplicate specimens among the cabinets of the 
country and recommending the establishment, bya associations of teach- 
ers and others, of local collections, and by giving directions for con- 
ducting museums of this kind. The Institution, during the past year, 
has Hee good service in this way, and will continue and extend this 
means of ‘diffusing knowledge. 


Researches.—T hough little has been done immediately by the josey 
tion, since the date Af the last Report, in the way of original research, 
yet it has rendered important aid to physical geography and natural his- 
tory, by the facilities which it has afforded ane several exploring parties 
which have been fitted out during the past year, for railway and boun- 
dary surveys, in the. regions west of the Mississippi. ‘The instruments 
have been compared, implements constructed, and practical instruction 
given in the art of observation and the means of preserving specimens. 

The Secretary has devoted considerable time, as a member of com- 
missions appointed by government, to scientific investigations. These 
duties, as well as those above mentioned, are performed entirely with- 
out remuneration; and the Institution is thus, in various ways, repaying, 
to a considerable extent, whatever expenditure the government lew 
made on account of the Smithsonian bequest. 


The Labrary.—The library during the past year has received an ad- 
dition of 5,433 articles, the most valaaiale portion of which have been 
derived from the Smithsonian exchanges. The whole number of books, 
etc., now in the library is 25,856. 

At its last session, Congress appropriated $3,000 to begin the pre- 
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aration of a catalogue of its library on the Smithsonian plan proposed 

y Professor Jewett. This work has been successfully prosecuted 
since July last; and according to Professor Jewett’s report, upwards 
of 6,000 volumes have been catalogued. This plan, the honor of the 
invention of which the Convention of Librarians has awarded to Profes- 
sor Jewett, and which has been received with approbation by those 
well qualified to judge of its merits, is now in a fair way to be reduced 
to practice. The objects tu be gained by adopting it are— 

1. To avoid the necessity of preparing, composing, and correcting 
anew the titles once printed, when the library has received accessions ; 
or the alternative of printing the titles of these accessions m supple- 
ments, which are very inconvenient appendages. 

2. To prevent the repetition of the work of preparation of titles, 
composition, and correction of press, for copies of the same book in 
different libraries. The title once prepared and stereotyped remains at 
the Smithsonian Institution, to be used by any library having the 
same book. 

3. To secure uniformity in the construction of catalogues, thus greatly 
facilitating the researches of the student. 

For other facts and details, see Professor Jewett’s report herewith 
submitted. 


Lectures —Lectures have been given as usual by a number of dis- 
tinguished gentlemen on the following subjects: 

A course of eight lectures by Dr. Robert Baird on “ Modern Eu- 
rope=; 

One lecture by Hon. Henry Barnard on ‘“‘ The Sehool.” 

One lecture by Professor Stephen Alexander, of the College of New 
Jersey, on ‘ Climate.” 

One lecture by Job R. Tyson, esq., of Philadelphia, “ Patrick 
Henry.’ 

One lecture by Rev. Dr. C. C. Pise, “Charles Carrol, of Carrol- 
ton? 

One lecture by Dr. E. K. Kane, U.S. N., “On the New Expedition 
in search of Sir John Franklin.” 

A course of five lectures by Professor A. Guyot on ‘¢ The Harmonies 
of Nature and History.” 

A course of seven lectures by Dr. J. V. C. Smith, of Boston, on 
* Modern Egypt and its Institutions. 

One lecture by George Sumner, esq., on ‘¢ France.” 

Lectures were also delivered during the season, in the Smithsonian 
lecture room, to the Washington Young Men’s Christian Association, 
Metropolitan Mechanics’ Institute, and the Teachers Association. 

We have concluded to adopt the plan of a continued course on a 
single subject extending through the entire season; and for this pur- 
pose Professor J. Lawrence Smith, of the University of Virginia, has 
been engaged to give a full course on chemistry during the present 
winter. 


Meeting of the Establishment—The Secretary was directed by the 
President of the United States to call a meeting of the members and 
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honorary members of the ‘‘ Smithsonian Institution,” or, in other words, 
of the body which is generally known by the name of the ‘ Establish- 
ment.” I may mention that this body consists of the President of the 
United States, the Vice President, the Chief Justice, the Mayor of 
Washington, the several officers of the cabinet, (excepting the Secretary 
of the Interior, this department having been created since the passage 
of the act establishing the Institution,) the Commissioner of Patents, and 
such other persons as they may elect honorary members. This body 
met in the Smithsonian building on the 3d of May, 1853, and at a sub- 
sequent meeting adopted a set of by-laws, and elected Professor Parker 
Cleaveland, of Bowdoin College, Maine, an honorary member. 

In accordance with the third section of the act of incorporation, a 
full account of the proceedings of the Establishment will be given in 
connection with the report of the proceedings of the Board of Regents. 

Respectfully submitted, 
JOSEPH HENRY, 
Secretary Smithsonian Institution. 
Janvaky, 1804. 
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REPORT OF THE ASSISTANT SECRETARY, IN CHARGE 
OF THE LIBRARY. 


DECEMBER 391, 1853. 


Str: The following table exhibits the additions to the library during 
the year 1853, distinguishing the receipts by purchase, by donation 
and exchange, and by copy-right: 
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The whole number of books, pamphlets, maps, engravings, and 
other articles at present belonging to the library, is shown by thie fol- 
lowing table : 
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The purchases during the year have been few and unimportant. 

The receipts by exchange and donation have been numerous and 
valuable. A particular account of them is given by Professor Baird in 
his report upon the exchanges. It is not thought necessary, therefore, 
to dwell upon them here, further than to state, that many of the works 
thus received are of great value, from their intrinsic merit, and from the 
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difficulty of procuring them through the ordinary channels of the book 
trade. 

It is much to be regretted that no measures have yet been taken for 
the better regulation of the copy-right deposit. I have repeatedly called 
attention to the subject, and in my last two reports have expressed, at 
considerable length, views which I hoped might lead to a revision of 
the law. The ieee of this Institution, of publishers, and of the lit- 
erary public, require further legislation on this subject, and substantially 
such, it is believed, a as was recommended in the reports alluded to. 

Much inconvenience has been experienced from the delay in finishing 
the central building. The books stand in double rows, on most of the 
shelves, in the room where they are at present placed. Some of them 
have been injured, too, by exposure to dampness. It is impossible 
with the means provided to warm the room, and all who have been en- 
gaged in the library have suffered severely from colds contracted while 
working i in it. It has been found necessary to remove many pamphlets 
and papers to the basement, where they are subject to injury, and where 
it is dificult to consult them. The labors of the library are doubled by 
the want of proper accommodations. On these accounts, it is much to 
be desired that the main library should be finished at as early a day as 
possible, in order that the books may be removed toa permanent, s safe, 
and convenient lodgment. 

Applications have been made to me during the year for the opening 
of the library in the evening, and some remarks on the subject have 
appeared in ‘the new spapers. It was impossible to comply with these 
suggestions without employing an additional attendant. ‘The present 
attendant i is required to be on duty from daylight 1 in the morning till 
five o’clock in the afternoon. It would be unjust to require services of 
him in the evening. Besides, no arrangements have been made for 
lighting the re: ding room, nor can they well be made till the building 
is finished. It has seemed necessary, therefore, to eee for the 
present, the further consideration of the subject; which I do, with the 
hope that it may hereafter be found practicable to extend the time for 
consulting the library, if desired by any considerable number of persons. 

Another topic connected with the library, to which I wish to direct 
the attention of the Board of Regents, is the framing of a set of by- 
laws and regulations for the management of the library and the use ‘of 
the books. I would also suggest ‘the appointment of a standing com- 
mittee upon the library. Such a committee becomes the more neces- 
sary as the library becomes of more importance, both from its extent and 
the character of its books, and as the time is near at hand for the comple- 
tion of the building, and the permanent arrangement of the collection. 

The reading-room has continued to be a place of great resort for 
citizens and strangers. The list of periodicals is extensive, and com- 
prises many of the best scientific and literary journals of this country 
and of Europe. 

It is proper for me here to call attention to the desirableness of com- 
pleting the series of periodicals and of transactions and journals of 
learned societies. But very few of our sets are complete. Inquiries 
are daily made for back numbers which are wanting. As it is Sa 
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able that we have received all or nearly all of the earlier publications 
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of societies which they are able to supply, it seems advisable to fur- 
nish our agents in Europe with lists of the volumes which we possess, 
and authorize them to purchase, as opportunities may occur, the vol- 
umes that are wanting. 

The ‘ Notices of ablic Libraries,” prepared with considerable la- 
bor, and published three years ago by the Smithsonian Institution, is 
still almost daily called for, though about 6,000 copies, printed by 
Congress and by the Institution, have been distributed. Ve ry few 
copies remain on hand. Since the book was published a large amount 
of additional matter has been received. ‘There is a great demand for 
information of this kind, and it seems desirable to issue a new and en- 
larged edition of the Notices. It has been impossible for me, during the 
past year, to gain time for this work, from the daily duties of the library . 
and the need labor which the superintendence of the catalogue 
system has imposed upon me. 

The National Convention of Librarians and Bibliographers, which met 
in New York in September last, deserves to be particularly noticed in 
this report, on account of the frequent reference there made to the po- 
sition and operations of the Smithsonian library, as well as on account 
of its importance to all libraries, and to the general interests of litera- 
ture in this country. It was composed of more than eighty delegates, 
representing forty-seven libraries in all parts of the country, ‘from Maine 
to California. 

It is gratifying to know that the services of the Smithsonian Institu- 
tion, in the department of bibliography, were fully recognised by this 
convention in the following eeaclaian, which was unanimously adopted : 

* Resolved, That the thanks of this convention be presented to the 
Board of Regents and officers of the Smithsonian Institution for their 
steady and paecae efforts for the increase and diffusion of knowledge 
among men; and particularly forthe measures which they have adopted 
for he encouragement and promotion of the publie libraries of our 
country ; and we have great pleasure in looking to that Institution as 
the central establishment of the United States fon the furtherance of all 
such objects.” 

The convention also passed the followi ing resolutions relative to the 
great central library of reference and research which it has been the 
intention of Congress to establish at the Smithsonian Institution : 

* Resolved, That the establishment of a great central librar y for refer- 
ence and research, while it is demanded by the condition of the United 
States as to general civilization and intellectual advancement, is espe- 
cially interesting to this convention from the bearing it would have 
upon libraries throughout the country. 

** Resolved, 'That we deem such an establishment as being eminently 

* ‘worthy of support from the national treasury; and that in no way 
can the government better promote the progress of learning through the 
whole country, than by placing a central national library under the ad- 
ministration of the Smithsonian Institution.” 
} Among the topics which received particular attention at this conven- 
tion was She preparation of a convenient manual as a guide to the or- 
ganization of library societies, the collection of libraries , and their 
proper management. A committee was appointed to digest the plan 
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of such awork. So impressed were the members of the convention 
with its importance, that ‘the business committee were requested to 
consider the expediency of memorializing Congress to procure the pre- 
paration of such a manual through the agency “of the Smithsonian In- 
stitution.” 

Every week, and almost every day, applications are made at this 
Institution, by letter or by visitors, for information which a book of this 
kind would contain. The answers have to be many times repeated. 
I have consequently had the intention of preparing such a manual. 
The collections for the purpose are mostly made. The volume of sta- 
tistics and descriptions of libraries was an important antecedent. The 
development of the catalogue system mustalso precede any systematic 
and well considered work of the kind. The period has now come for 
the fulfilment of this design, and I hope to be enabled and to be author- 
izedto devote such time as may be necessary to its execution. 

The library interest has become in this country one of rare magni- 
tude and importance. Nothing can be done by the government, by 
this Institution, or by individuals here, which tends to promote the es- 
tablishment or the efficiency of libraries, without bemg noticed and 
gratefully appreciated by all the intelligent and educated men of all 
parties and names, m every city and aa every village and hamlet 
throughout the land. Every city has its library, so has almost every 
village, and so have a large number of our common schools. Familiar 
as this fact is to many of. us, it presents a new phase of society, and 
one indicative of mighty influences. The library is the necessary com- 
plement of the school. To teach children to réad and then give them 
nothing to supply the desire awakened is mockery. It is reading 
rather than scbool-training which has produced the general intelligence 
of the American people. These libraries must be of various grades— 
the school and social library of pepular Bneuen books of history, biog- 

raphy, and general literature for reading; the larger collections in cities 
for more general study and reference ; ‘and the great central library for 
learned investigations. These should all be linked and bound together 
in one voluntary yet harmonious system. Such is the general wish 
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most emphatically expressed 





a wish which the Smithsonian Institu- 
tioh may do much to cherish and to realize. 

Tt now remains for me to speak of the progress which has been made 
during the year upon the catalogue system. 

A new and greatly enlarged and improved edition of the report, con- 
taining an account of the system, rules for the preparation of catalogues, 
and (as ex examples under the rules) the catalogue of the bibliographical 
works in the Smithsonian library, has been prepared and stereotyped. 
An edition of a thousand copies, as far as to the examples, has been 
printed. The printers have since been employed upon the catalogue 
of the Library of Congress, and consequently the work upon the re- 
port has been suspended. It would require but a few weeks and an 
inconsiderable additional expenditure of money to complete this work. 
The calls for it are frequent, and I feel very desirous of being able to 
answer them at an early day. The book will probably contain about 
three hundred pages. 

At the last session of the Board of Regents, a resolution was passed, 
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requesting the Secretary of the Institution to call the attention of the 
joint Library Committee of Congress to the Smithsonian plan of cata- 
loguing, and to the advantages—economical and literary—which would 
acerue to the Library of Congress and to other libraries, by their adop- 
tion of this plan. The committee examined the subject, and recom- 
mended to Congress an appropriation of three thousand dollars for com- 
mencing a catalogue. ‘The work was begun in July last, and has pro- 
ceeded most prosperously till the present time. Upwards of six 
thousand volumes have already been catalogued, and about one third 
of the appropriation remains unexpended. ‘The consideration of the 
magnitude of the enterprise thus commenced, has led to great caution 
in adopting the rules establishmg precedents. <A great part of my time 
has necessarily been given to es work. Less will prob: ibly be required 
for the future. 

I have so frequently and at so much length explained the details and 
the advantages of the system, that it is not necessary for me to dwell 
upon them at present, except very briefly. 

The title of every work and of each distinct edition of ev ery work 
is stereotyped upon a separate plate. ‘The author’s name also stands 
on a plate by itself. Each plate shows at a glance the heading to 
which it belongs. It is obvious that these plates may be placed 
together in alphabetical or other order, as may be desired. "They are 
mounted on blocks for printing, like other stereotype plates. 

The great ends to be gained and which will thus be secured, are 

ili, To avoid the necessity of preparing, composing , and correcting 
anew the titles once printed, when the library has received accessions, 
or the alternative of printing the titles of these accessions in supple- 
ments, which are very inconvenient appendages. 

2. To prevent the repetition of the work of preparation of titles, com- 

osition and correction of press, for copies of the same book in different 

libraries. The title, once prepared and stereotyped, remains at the 
Smithsonian Institution, to be used by any library having the same 
book. 

3. To secure uniformity in the constfaction of catalogues, thus great- 
ly facilitating the researches of the student. 

It is obvious that the cost of the first catalogue will be greater than 
if it Were not stereotyped. The work of preparation will also be more 
expensive ; but the additional cost of the first edition will be more than 

saved in the first re-printing of the whole catalogue. It will be further 
understood that the sum paid by the first library is not only for its own 
benefit, but for that of every other library hereafter adopting the plan, 
so far as its books are the #me. Congress is, therefore, now conter- 
ring a great boon upon other fiprmicon while at the same time it is 
taking fe course the most economical for the procuring of its own cata- 
logue. 

Tt will be remembered that we bad two classes of difficulties to 
meet, the one literary and the other mechanical. The theory of the 
system had first to be perfected in all its details. The practical apph- 

cation had then to be made. The time and money which have been 
expended in Europe in discussions connected with the subject of the 
best methods of cataloguing, indicate the difficulty of the theory. Prac- 
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tical stereotypers pronounced the scheme impracticable. A new mode 
of stereotyping, with a new material, had to be introduced, per fected, 
and applied for the purpose. There is no art so difficult of improve- 
ment as that of typography. These statements will indicate the me- 
chanical difficulties which have been overcome. 

It is gratifying to be able to state that the new process of stereotyp- 
ing which we have adopted for this purpose is likely to be introduced 
into use on a large scale. The benefits which the Institution will thus 
have conferred upon the most perfect and most important of the arts, 
apart from the connexion of these improvements with the catalogue 
system, will not be the least among its achievements, as the efforts | by 
which this end has been attained have not been the least of its labors. 

Impressed as I was with the importance of the subject, and confident 
as I felt of its entire practicability in every particular, 1 was desirous 
that it should be fully discussed by librarians and practical biblio- 
graphers, as well as by printers , stereotypers, and experts in the typo- 
graphical ait. The convention 6 which [ have alluded afforded a rare 
opportunity for this examination of our plans, and a fair and intelligent 
estimate of their value. Tintroduced the subject and invited diseus- 
sion. It was manifest that those who were present had come together 
having formed various opinions as to the practicability of the scheme, 
though with but one sentiment as to its desirableness. ‘The matter 
was ‘discussed a whole day with freedom, and with the manifest desire 
to arrive at a just conclusion. I take great pleasure in quoting the fol- 
lowing resolutions, which were unanimously adopted, as embodying 
the results of the long g, careful, and interested examination: 


‘¢ Resolved, That we have considered attentively the plan for construct- 
ing catalogues of libraries, and a general catalogue of the public libra- 
ries of the United States, by means of separate “ster eotype titles, origi- 
nated and prepared by Prof. C. C. Jewett, and developed by him 
while librarian of the Smithsonian Institution. That we regard it as 
an object of high importance to the interests of our public libraries, and 
to the promotion of learning, ard worthy to share in the funds of the 
Institution and the zealous exertions of its officers; the more so as it is 
an enterprise which cannot be successfully prosecuted, except under 
the guidance, protection, and pecuniary support of this central estab- 
lishme mt for the increase and diffusion of knowledge. 

** Resolved, That we have learned with pleasure that Congress, on the 
recommendation of the library committee, made an appropriation for 
the practical testing of the plan in its application to the Library of Con- 
gress, and that the work is now in successtigl progress. 

‘ Resolved, That, as practical librarians and bibliographers, we take 
pride and satisfaction in the fact that a measure of so great literary 
utility has received the prompt and efficient support of our pour 
legislature ; ; and we would express the earnest hope that this support 
may be extended to it liberally, till its first great result in the complete 
stereotyped catalogue of the Libr ary of Congress shall be attained.’ 


We may reasonably congratulate ourselves upon. the complete suc- 
cess of these plans up to ie present point. They still need the foster- 
ing care of this Institution. As soon as he catalogue of the Library of 
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Congress shall be completed, other institutions, and even individuals, 
are ready to avail themselves of the scheme for procuring their cata- 
logues. Its general adoption—the crowning point of all our efforts— 
seems, therefore, as sure as the completion of the first work. 

It is manifest that appropriations will every year be necessary from 
the Smithsonian fund for the procuring of type, apparatus, and fixtures, 
as well as for filling any intervals that may occur in the continuity of 
the work. But it seems now quite certain that the system will ere 
long grow up into a large and _ self-supporting establishment, regulated 
by the combined libraries of the country. 

Respectfully submitted. 
C. C. JEWETT. 

To JoserpuH Henry, LL.D., 


Secretary of the Smithsonian Institution. 
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REPORT OF THE ASSISTANT SECRETARY IN CHARGE 
OF PUBLICATIONS, EXCHANGES, AND NATURAL HIS- 
TORY. 


Sir: [ herewith present to you the report of operations for the year 
1853, in the departments assigned to my superintendence. 


1. PUBLICATIONS. 


During the year 1853, a much larger amount of matter has been 
printed and published by the Smithsonian Institution than in any year 
since the commencement of its operations. 'T'wo volumes of the quarto 
series have been completed, of which one has been distributed and 
the other is nearly ready. The following list contains the titles of the 
papers in these volumes. 


List of Memoirs in Vol. V, Smithsonian Contributions. 


1. Introduction ; pp. 16. 

2. A Flora and Fauna within living animals. By Joseph Leidy, M. D.; 
pp. 68, and ten plates. 

3. Memoir on the Extinct Species of American Ox. By Joseph 
Leidy, M. D.; pp. 20, and five plates. 

4, Anatomy of the Nervous System of Rana Pipiens. By Jeffries Wy- 
man, M. D.; pp. 52, and two plates. 

). Nereis Boreali-Americana, or Contributions to the History of the 
Marine Algze of North America. By William Henry Harvey, 
M. D.,M. R.I. A; Part II. Rhodospermez ; pp. 262, and twenty- 
four plates. 

6. Plantee Wrightianwe Texano-Neo-Mexicane ; Part Il, An Account of 
a Collection of Plants, made by Charles Wright, A. M., in West- 
ern Texas, New Mexico, and Sonora, in the years 185] and 1852. 
By Asa Gray, M. D.; pp. 120, and four plates. 


Vol. VI, Smithsonian Contributions. 


Introduction ; pp. 16. 

Plantee Fremontianze, or Description of Plants ee. in Califor- 
nia by Col. J. C. Fremont. By John Torrey, F. L. 8.; pp. 24, 
and ten plates. 

3. Seer cons on the Batis Maritima of Linnwus. By Jobn Torrey, 

F. L. 8.; pp. 8, and one plate. 

4. On the peetnik Californica, a new Pitcher Plant from Northern 

California. “By John Torrey, F. L. 8.; pp. 8, and one plate. 

5. Synopsis of the Marine Invertebrata of Grand Manan, or the Region 
about the Bay of Fundy. By William Stimpson, pp: 68, ‘and 
three plates. 

6. On the Winds of the Northern Hemisphere. By James H. Cofhn, 

Professor of Mathematics and Natural Philosophy, in Lafayette 

College; pp. 200, and thirteen plates. 
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7. The Ancient Fauna of Nebraska, or a Description of Remains of 
Extinct Mammalia and Chelonia, from the Mauvaises Terres of 
Nebraska. By Joseph Leidy, M. D., Professor of Anatomy in the 
University of Pennsylvania; pp. 126, and twenty-five plates. 

8. Occultations for 1853. 








WoaluneuV contains pages.\-\ i. 2.es esas eae < 538—plates 45 
Volume) V1 contains. pases” 222) --72.--)-/.96 eae 476—plates 53 
Or an aggregate of quarto publications.......-.-.-- 1,014 98 


Of these volumes, volume V has been distributed. Volume VI has 
not yet been bound up, but will be delivered and distributed early in 
1854. 

In addition to the above, several memoirs tor the seventh volume are 
in hand, and the engravings nearly complete ; among these are : 

Chappellsmith, on the Tornado of Indiana. 

Leidy, on the Extinct Sloths of North America. 

Bailey, on New Microscopic Forms. 

The octavo publications have also been of considerable extent, and 
are as follows: 

Seventh Annual Report of the Board of Regents of the Smithsonian 
Institution, for 1852; pp. 96. 

Report of the Secretary of the Smithsonian Institution, for 1852; 
pp- dl. 

Catalogue of North American Reptiles in the Museum of the Smith- 
sonian Institution. Part 1—Serpents. ByS. F. Baird and C. Girard, 
pp. 188. 

Catalogue of the described Coleoptera of the United States. By 
Frederick Ernst Melsheimer, M. D. Revised by 8. 8. Haldeman and 
J. L. Le Conte, pp. 190. 

In addition to these a large number of circulars, relating to various 
subjects, has been printed. 


2, DistRIBUTIO NOF PUBLICATIONS AND KE. XCHANGES. 


(a.) Foreign Distributions and Exchanges. 


The records of foreign distributions and exchanges for the year 1853, 
show a large increase, both in transmissions and receipts, over 1852, 
thus exhibiting a steady enlargement of the sphere and extent of ope- 
rations, gratifying to all who are interested in the speedy diffusion of 
knowledge throughout the world. As in past years, the Smithsonian 
Institution has been a most important medium of communication be- 
tween the American scientific societies and their Kuropean correspon- 
dents. 

The names of the institutions making use of the facilities afforded by 
the Smithsonian Institution, as well as the complete statistics of the 
whole business, will be found detailed in the accompanying tables. 

The packages, amounting in the aggregate to 1,604, bearing 567 
addresses, weighing 12,220 pounds, and occupying nearly 400 cubic 
feet of capacity, all left the Institution in May, and tor a large number 
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of these packages acknowledgments have already been received. ‘The 
names of institutions receiving the Smithsonian Contributions to Know- 
ledge, 258 in number, will be found in the table. Nearly 400, how- 
ever, have received publications of some kind from the Institution ; the 
total number of addresses, including those parcels sent by others, 
being 567, as already stated. 


A.—TABLE EXHIBITING THE STATISTICS OF PRINTED MATTER SENT 
ABROAD IN 1852, By THE SMITHSONIAN INSTITUTION. 


1. Distributed by Dr. J. G. Fliigel, Leipsic. 
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B.—TaBLE EXHIBITING THE NUMBER OF PIECES RECEIVED 


FROM 


THE DIFFERENT INSTITUTIONS IN THE UNITED STATES FOR DIS- 


TRIBUTION ABROAD. 


Obtained by the Smithsoman Institution from various sources, 


but -exclusive tot its own 2 publications: 722254... . : 
Boston Society of Natural History, Boston............ sea A 
American Academy of Arts and Sciences, Boston........-- 112 
American: Jousnal ofscrence Sore pea = ee oe oe Cee 30 
American Oriental Society, New tiaven-. 222... --....4- Lak ciaehe 
Academy of Natural Sciences, Philadelphia. -.-.....-..- bedi Vo0) 
American Philosophical Society, Philadelphia... .. - 7S eehe 
U.S. Coast: Survey .ecices: See emer thine 2 OB eset 131 
Patent Oihee see See ee er ee ea ob eee 100 
Typographical Buceane- ots ne eo eee eee | eee oo 30 
Indian ‘Buréauet 22 St 2a: eo a ere os gs 168 
Light House Boards a) 2.2. 52 2a. ee ieee ern es Es 5 
Secretary of the Neways se: 52 Je Sock ee pees ete 29 
J. Ross Brownes o222 243 ee eee See eee A ee 170 
Miscellaneous institutions and individuals.....-.2-2--- Leong 
otal received ® o2cae Ae eee tts, 5 os eee ee eee 


2,410 


Most of the above consisted of single volumes; a number, however, 


oS 
were packages with several enclosures, which would probably 


the number of volumes to 4,000. 


APPENDIX C. 


bring 


Last of Forexgn Institutrons in correspondence with the Smithsonian Institution. 


SWEDEN. 


Goteborg.—Kongl. Vetenskaps och Vitterhets Sambhillet. 
*Lund.—Konel. Universitetet. 
Observatory. 
* Stockholm.—Kongliga Svenska Vetenskaps Akademien. 
Kongl. Landbruks-Akademien. 


*Kongl. Vitterhets Historie och Antiquitets Akademien. 


*Riksbiblioteket. 
Svenska Akademien. 
* Upsala —Kongliga Vetenskaps Societeten. 
*Kongl. Universitetet. 





Those marked * have received the fifth volume of ‘* Contributions.’’? The others have 


received separate memoirs and other publications. 
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NORWAY. 


* Bergen.—Bergen’s Museum. 

*Christiama.—Det Kongelige Norske Universitet. 
Observatory. 
Physiographiske Forening. 

Drontheim.—Det Kongel. Norske Videnskabernes Selskab. 


ICELAND. 
* Reykgavik.—Islands Stiftisbokasatn. 
DENMARK. 


* Copenhagen.—Kongelige Nordiske Oldskrift Selskab. 
*Det Kongelige Danske Videnskabernes Selskab. 
*Kongelige Bibliothek. 
Kénigliches dinische Seecharten Archiv. 
Observatory. 
Skandinaviske Naturforskeres Forsamling. 


RUSSIA. 


Dorpat.—Gelehrte Estnische Gesellschaft zu Dorpat. 
*Observatoire Impérial. 
* Helsingfors.—Societas Scientiarum Fennica. 
*Kasan.—University Library. 
* Mittau.—Kurlandische Gesellschaft fiir Literatur und Kunst. 
* Moscow.—Société Impériale des Naturalistes de Moscou. 
Pulkowa.—Observatoire Impérial. 
*S¢. Petersburg —Académie Impériale des Sciences. 
Depot of Naval Charts of Russia. 
Geodetic Survey of Russia. 
*[mperial Public Library. 
*Kais. Russ. Mimeralogische Gesellschatt. 
*L’Etat Major du Corps des Ingénieurs des Mines de 
Russie. 
*Observatoire Physique Central de Russie. 
*Société Impériale d’Archéologie. 


HOLLAND. 


* Amsterdam.—Académie Royale des Sciences a Amsterdam. 
Genootschap Natura Artis Magistra. 
Zoological Garden. 
* Groningen.—Academia Groningana. 
* Haarlem.—Hollandsche Maatschappij der Wetenschappen. 
* Hague.—Bibliothéque Royale. 
Leyden.—Botanical Society of the Netherlands. 
Musée d’Histoire Naturelle. 
*University Library. 
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* Middelburg.—Zeeuwsche Genootschap der Wetenschappen. 

*Rotterdam.—Bataafsch Genootschap der proefondervindelijke Wijs- 
begeerte te Rotterdam. 

* Utrecht.-—Provinciaal Utrechtsch Genootschap van Kunsten en Weten- 
schappen. 

Zwolle.—(Overyssel.)—Overysselsche Vereeniging tot Ontwikkeling van 
Provinciale Helvaart. 


GERMANY. 


* Altenburg.—Naturtorschende Gesellschatt. 
Altona.—Geodetic Survey of Holstein. 
Observatory. 
Berlin.—Anstalt des topographischen Bureaus im general Stabe. 
Deutsche Geologische Gesellschatt. 
*Geographische Gesellschaft. 
Gesellschaft ftir Erdkunde. 
*Gesellschaft Naturforschender Freunde. 
Gewerbe Institut. 
Ingenieur Schule. 
*Konigliche Bibliothek. 
Kénigliches Landes Giconomie Collegium. 
*Konigliches Museum. 
*Koniglich, Preussische Akademie der Wissenschatten zu 
Berlin. 
Observatory. 
Wiegman’s Archiv fiir Naturgeschichte. 
* Blankenberg.—Naturwissenschaftlicher Verein des Harzes. 
*Bonn.—Naturhistorischer Verein des preussischen Rheinlandes und 
Westphalens. 
Observatory 
*University Library. 
* Bremen.—Stadt-Bibliothek. 
* Breslau.—Kaiserliche Leopoldinisch-Carolinische Akademie der Na- 
turforscher. 
* Dantzig.—Naturforschende Gesellschaft. 
Darmstadt.—Grossherzogliche Bibliothek. 
Deidesheim.—Pollichia. Naturwissenschafilicher Verein der bayerischen 
Pfalz. 
*Dresden.—King of Saxony. 

*Konigliche Bibliothek. 

K. Sammlung fiir Kunst u. Wissenschaften. 
Dusseldorf—Gesellschaft Naturforschender Freunde Westphalens. 
Emden.—Naturtorschende Gesellschaft. 

Exfurt— Akademie Gemeinniitziger Wissenschaften. 

* Erlangen.—Konigliche Universitit. : 

*Frankfurt am Main.—Senckenbergische Naturforschende Gesellschaft. 
* Freberg.—Koniglich-Sachsische Bergakademie. 

* Frecburg.—University Library. 

* Giessen.—University Library. 

* Gérlitz—Naturforschende Gesellschaft. 

* Géttingen.—Konigliche Gesellschaft der Wissenschaften. 
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Gottingen —* Konigliche Universitat. 

Gotha.—Royal Library. 

Grdétz.—University Library. 

Greifswald. K.. P. Staats u. Landwirthschaftl. Akademie Eldena. 

*University Library. 

Haile.—Deutsche Morgenlandische Gesellschaft. 
Naturforschende Gesellschatt. 
*Naturwissenschaftlicher Verein in Halle. 
Thitiringisch-sachsischer Verein. 

*University Library. 

Hamburg.—Commerz Bibliothek. 

Museum. 
*Naturwissenschaftlicher Verein. 
Observatory. 

*Stadt-Bibliothek. 

* Hannover.—onigliche Bibliothek. 

* Heidelberg.—Grossnerzoglich-Badische Universitat. 

*Innsbriick.—University Library. 

*Ferdinandeum. 

*Jena.—Grossherzogl. herzogl. siichs. Gesammt-Universitat. 

* Karlsruhe-—Grossherzogliche Hof bibliothek. 

* Kiel— Academia Christiana Albertina. 

* Konigsberg.—Observatory. 

University Library. 

Kremsmiinster.—Observatory. 

Letpsic.—Dr. J. G. Fliigel. 

Fiirstlich-Jablonowski’sche Gesellschaft. 
*K6niglich-Sachsische Gesellschaft der Wissenschaften. 
*Stadt-Bibliothek. 
University Library. 
Mannheim.—Mannheimer Verein fiir Naturkunde. 
*Marburg—Gesellschaft zur Beférderung der gesammten Naturwis- 
senschaften. 
*University Library. 

* Meissen.—Isis. 

Merseburg.—Central Direction fiir die Provinz Sachsen. 

* Munich KSniglich Bayerische Akademie der Wissenchaften. 
*Ko6nigliche Hof und Staats-Bibliothek. 
Observatory. 

Polytechnic School. 

New Wred.—Maximilian Prinz von Wied. 

* Niirnberg.—Naturhistorische Gesellschaft. 

Olmiitz— University Library. 

* Pesth.—Ungarische Gelehrte Gesellschaft. 

*University Library. 
*Prag.—Das Béhmische Museum. 
K. K. patriotisch oekonomische Gesellschatt. 
*K. K. Universitat. 
*KG6niglich-Béhmische Gesellschaft der Wissenschaften. 
Regensburg.—K. Baierische Botanische Gesellschatt. 
*Rostock.—University Library. 
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* Stettin.—Entomologischer Verein. 
* Stuttgart.—KoGnigliche 6ffentliche Bibliothek. 

Verein fiir Vaterlindische Naturkunde. 
Tharand.—\Konigliche Akademie fiir Forst u. Landwirthe. 
* Tiibingen.—Konigliche Universitat. 

* Vienna.—Kaiserliche Akademie der Wissenschaften. 
*K. K. Geologische Reichsanstalt. 
*K. K. Hofbibliothek. 
K. K. Hof-u. Staatsdruckerei. 
K. K. Naturalien Kabinet. 
*K. K. Orientalische Akademie. 
Observatory. 
*University Library. 
Zoologisch-botanischer Verein. 
* Wiirzburg.—Physikalisch-medicinische Gesellschatt. 
*University Library. _ 
Wiiritemberg.—Der Verein fiir Vaterlandische Naturkunde in Witirttem 
berg. 


SWITZERLAND. 


* Basel—Die Gesellschaft fur Vaterlandische Alterthiimer in Basel. 
College of Basel. 
*Naturforschende Gesellschatt. 
Bern.—College of Bern. 
*Alloemeine Schweizerische Gesellschaft ftir die gesammten 
Naturwissenschaften. 
*Naturtorschende Gesellschatt. 
* Genéve.-—Bibliothéque de la ville de Genéve. 
Observatoire de Genéve. 
*Société de Physique et d’ Histoire Naturelle de Geneve. 
Lausanne.—Société Vaudoise des Sciences Naturelles. 
* Neuchatel.—Société des Sciences Naturelles. 
Ziirich—College of Zurich. 
*Gesellschaft fiir vaterlandische Alterthiimer in Ztirich. 
*Naturforschende Gesellschaft in Ztirich. 


BELGIUM. 


Antwerp.—Académie d’ Archéologie. 
Bruges.—Société des Sciences Naturelles. 
* Bruxelles—Académie Royale des Sciences, des Lettres et des Beaux- 
Arts. 
Bibliotheque Royale de Belgique. 
*Observatoire Royal. 
*City Library. 
* Gand.—Université de Gand. 
*Liege.—Société Royale des Sciences de Liége. 
* Louvain.— Université Catholique. 
* Mons.—Société des Sciences, des Arts et des Lettres, du Hainaut. 
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Angers.—Société d’ Agriculture, Sciences et Arts. 
Angouléme.—Société d’ Agriculture, Arts et Commerce. 
Arras.—Société d’ Arras. 
Bayeux.—Société d’ Agriculture, Sciences, Arts et Belles-Lettres. 
Besangon.— Académie des Sciences, Belles-Lettres et Arts. 
* Bordeaux.— Académie Nationale des Sciences, Belles-Lettres et Arts. 
*Société Linnéenne de Bordeaux. 
Brest—Académie Navale. 
*Caen.—Académie des Sciences, Arts et Belles-Lettres. 
Société des Antiquaires de Normandie. 
Société Linnéenne de Normandie. 
*Charente-—Soc. d’ Agriculture, Arts, et Commerce du Dép. de la Cha- 
rente. 
Cherbourg.—Société Académique de Cherbourg. 
Société des Sciences Naturelles de Cherbourg. 
Clermont- Ferrand.—Académie des Sciences, Belles-Lettres et Arts de 
Clermont-Ferrand. 
Diyon.—Académie des Sciences, Arts et Belles-Lettres de Dijon. 
Evreux.—Société Libre d’ Agriculture, Sciences, Arts et Belles-Lettres. 
Le Mans.—Société d’ Agriculture, Science et Arts. 
Tille.—Société Nationale des Sciences, de l’ Agriculture et des Arts. 
*Lyon.—Société Nationale de l’Agriculture, d’Histoire Naturelle et des 
Arts Utiles de Lyon. 
*Académie des Sciences, Belles-Lettres et Arts de Lyon. 
*Société Linnéenne de Lyon. 
Marseilles —Académie des Sciences, Lettres et Arts. 
Mende.—Société d’ Agriculture, Cormmerce, Sciences et Arts. 
* Metz.— Académie Nationale de Metz. 
Société d’Histoire Naturelle. 
* Montpellier.—Société Archéologique de Montpellier. 
Académie des Sciences et Lettres a Montpellier. 
* Nimes.—Académie du Gard. 
* Orleans.—Société des Sciences, Belles-Lettres et Arts d’Orléans. 
* Paris.—Bibliothéque de la Ville de Paris. 
*Bibliotheque du Jardin des Plantes. 
*Bibliothéque Impériale. 
Bureau des Longitudes. 
*Dépot des Cartes et Plans. 
*Ecole Nationale des Mines. 
*Institut de France. 
*Institut Historique de France. 
*Ministére de la Guerre. 
*Ministére de Ja Marine. 
*Ministére de l’Instruction publique et des Cultes. 
Observatoire. 
*Société des Antiquaires. 
*Société Asiatique. 
*Société de Géographie. 
Société de l’Ecole des Chartes. 


A6 EIGHTH ANNUAL REPORT OF 


Paris.—Société Entomologique. 
*Société Ethnologique. 
Société Frangaise de Statistique Universelle. 
*Société Géologique de France. 
Société Impériale d’ Horticulture de Paris. 
Société Météorologique de France. 
Société Nationale des Antiquaries de France. 
Société Nationale et Centrale d’ Agriculture. 
Société Philomatique. 
Reims.—Académie de Reims. 
* Rowen.—Académie des Sciences, Belles-Lettres et Arts de Rouen. 
Saint- Quentin.—Société des Sciences, Arts, Belles-Lettres, et Agricul- 
ture. 
* Strasbourg.—Société des Sciences, Agriculture et Arts, du Bas Rhin. 
*Académie des Sciences Naturelles. 
Toulon.— Académie Navale. 
* Toulouse—Académie des Sciences, Inscriptions et Belles-Lettres de 
Toulouse. 
Tours.—Société d’Agriculture, des Sciences, d’Arts, et des Belles- 
Lettres. 
Trevoux.—Société d’ Agriculture, Sciences et Arts. 
Troyes.—Société d’Agriculture, Sciences, Arts et Belles-Lettres. 


ITALY. 


* Bologna.—Accademia delle Scienze dell’ Istituto di Bologna. 
Brescia.—Ateneo di Brescia. 
Catania.—Accademia Gioenia di Scienze Naturali. 
Chamberry.— Société Royale Académique de Savoie. 
Florence.—Accademia del Cimento. 
*Biblioteca Magliabecchiana. 
Imperiale e Reale Museo di Fisica e Storia naturale di 
Firenze. 
Observatory. 
Genoa.—Accademia delle Scienze, Lettere, ed Arti. 
Accademia Medico-chirurgica di Genova. 
*Lucca.—Reale Accademia Lucchese di Scienze, Lettere ed Arti. 
* Milan.—Biblioteca Brera. 
*Imperiale Regio Istituto Lombardo di Scienze, Lettere ed 
Arti. 
*Museo Civico. 
Modena.—Observatory. 
*Societa Italiana delle Scienze. 
Naples.—Accademia degli Aspiranti Naturalisti. 
Observatory. 
*Reale Accademia delle Scienze, e Belle Lettere. 
* Palermo.—Accademia Palermitana di Scienze e Lettere. 
Observatory. 
*Padua.—Imperiale Regia Accademia di Scienze, Lettere ed Arti di 
Padova. 
Pisa.—Accademia Valdarnese del Poggio. 
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*Pisa.— University Library. 
Ravenna.—Societa Ravennate. 
*Rome.—Accademia Romana di Archeologia. 
*  *Accademia Pontifica dei Nuovi Lincei. 
*Biblioteca Vaticana. 
British Academy of Fine Arts. 
Correspondenza Scientifica in Roma. 
Osservatorio Astronomico del Collegio Romano. 
Siena.—Accademia delle Scienze. 
* Turin.—Accademia Reale delle Scienze. 
*Venice.—Biblioteca Marciana. 
J. R. Istituto Veneto di Scienze, Lettere ed Arti. 
Naval School. 
* Verona.—Accademia d’ Agricoltura, Commercio ed Arti di Verona. 


PORTUGAL. 
*Tisbon.—Academia Real dos Sciencias. 


SPAIN. 


*Madrid.—Real Academia Espafola. 
*Real Academia de Ciencias de Madrid. 
*Real Academia de la Historia. 
*Biblioteca Real. 


GREAT BRITAIN AND IRELAND. 


Bath.—Bath and West of England Agricultural Society. 
Belfast—Belfast Institution. 

*Library of Queen’s College. 

*Natural History and Philosophical Society. 
Berwick-on- Tweed.—Berwickshire Naturalists’ Club. 
*Cambridge.——Cambridge Philosophical Society. 

*Cambridge Observatory. 
*University Library. 
*Cork.—Library of Queen’s College. 
Royal Cork Institution. 
Dubln.—Botanical Society. 

Dublin University Philosophical Society. 

Geological Society of Dublin. 

*Library of Trinity College. 

*Royal Dublin Society. 

Royal Irish Academy. 
Edinburgh.—Botanical Society. 

*Library of Faculty of Advocates. 

Royal Institution for Encouragement of Fine Arts in Scot- 
land 

*Royal Observatory. 

Royal Physical Society of Edinburgh. 

*Royal Scottish Society of Arts. 
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* Edinburgh.—Royal Society 

*Society of Antiquaries of Scotland. 

*University Library. 

*Wernerian Society of Natural History. : 
*Galway.—Library of Queen’s College. 
Glasgow.—Andersonian Institute. 

*University Library. 
*Greenwich.—Royal Observatory. 
*Leeds——Leeds Philosophical and Literary Society. 
*Liverpool.—F ree Public Library, Museum and Gallery of Art, of the 
Town of Liverpool. 
Historic Society of Lancashire and Cheshire. 
Observatory. 
Royal Institution. 
London.—Aborigines Protection Society. 
Annals and Magazine of Natural History. 
*Archzeological Institute of Great Britain and Ireland. 
*Athenzeum Club. 
*Board of Admiralty. 
*British Archeological Association. 
*British Association for the Advancement of Science. 
*British Museum. 
*Chemical Society of London. 
Department of Practical Art. 
Entomological Society. 
*Ethnological Society of London. 
*Geological Society of London. 
*Horticultural Society of London. 
{Institute of Actuaries. 
*Institution of Civil Engineers. 
*Library of Corporation of City of London. 
*Library of Committee of Privy Council for Trade. 
*Library of Eaton College. 
*Library of the Hon. the East India Company. 
*Library of the House of Commons. 
*Linnzean Society. 
*London Institution (Finsbury). 
*London Library. 
Meteorological Society. 
*Microscopical Society. 
*Museum of Practical Geology. 
*Philological Society. 
*Queen’s Library. 
*Royal Agricultural Society of England. 
*Royal Asiatic Society. 
Royal Astronomical Society. 
*Royal College of Surgeons of England. 
*Royal Geographical Society of London. 
*Royal Institution of Great Britain. 
Royal Society of Literature. 
*Royal Society of London. 
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London.—*Society of Antiquaries of London. 

*Society of Arts, Manufactures, and Commerce. 

*Statistical Society of London. 

Syro-Egyptian Society. 

*Zoological Society of London. 
* Manchester—Manchester Free Library and Museum. 

*Literary and Philosophical Society of Manchester. 
Maynooth.—College Library. . 
Newcastle-upon- Tyne—Natural History Society of Northumberland, 
Durham, and Newcastle-upon-Tyne. 

Oxford.—Ashmolean Society. 

*Bodleian Library. 

*Radcliffe Observatory. 
Penzance-—Royal Cornwall Polytechnic Society. 

*Royal Geological Society of Cornwall. 

Salford.—Salford Borough Royal Museum and Library. 
*S1. Andrews.—University Library. 
* Woolwich.— Military Academy. 


GREECE. 


* Athens —University Library. 
TURKEY. 


Constantmople.—Société Orientale de Constantinople. 
- *Library of the Sultan. 


AFRICA. 


*Grand Carro.—The Egyptian Society. 
*Liberia.— Government Library. 
Mauritius.—Société d’Histoire Naturelle de l’Isle Maurice. 


ASIA. 


* Allahabad.—Mission College. 
* Bataria.—Bataviaasche Genootschap van Konsten en Wetenschappen. 
*Bombay.—Royal Asiatic Society. 

*Geographical Society. 
*Calcutta.—Asiatic Society. 

Agricultural and Horticultural Society of India. 
*Ceylon.—Asiatic Society. 

Batticotta Seminary. 

* Hong Kong.—Asiatic Society of China. 
*Madras.—Literary Society. 
*Manilla.—Royal Economical Society of the Phillipine Islands. 


VAN DIEMEN’S LAND. 


Launceton.—Launceton Library. 
Hobarton.—Royal Society of Van Diemen’s Land. 
4 
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* Bogota.—Sociedad Economica de Amigos del Pais. 
* Brazil— Rio Janevro.—Imperial Brazilian Historical Society. 
Royal Geological Society. 
Sociedad auxiliadora de Industria Nacional. 
*Caracas.—Sociedad Economica de Amigos del Pais. 
* Chilt.— Santiago.— Biblioteca Nacional. 
Observatory of Santiago. 
*University Library. 
Demerara.—Queen’s College. 
*Guatemala.—Sociedad Economica de Amigos del Pais. 
* Habana.—Real Sociedad Economica. 
Mezxico.—Mexico.—"E]| Minerea. 
El Museo Nacional. 
Navy and War Tribunal. 
*Sociedad Mexicana de Geografia y Estadistica. 
Pueblo.—Colegio Palatoxano y de Pantaleon. 
Vera Cruz.—Public Institute. 


The receipts of works from abroad, in exchange for those sent out by 
the Smithsonian Institution, are much greater than those of last year- 
Many of these were of very great value, comprising a large number of more 
or less complete series of transactions and periodicals. For an enum- 
eration of these, I would refer to the Report of the Assistant Secre- 
tary in charge of the Library. 


D.—TaBLE EXHIBITING THE NUMBER OF PIECES RECEIVED IN EX- 
CHANGE FROM ABROAD, IN 1853. 


Volumes.—F olio and: quarto. Me tao, ie sede ee or Se oll 
Octavo 2202 25.02 eg eis Beier oi eee 929 
—— 1,440) 
Parts of volumes and Pamphlets—Quarto........--.----- 303 
(Ocinvor, tee’. 5 oe 688 
— 99} 
Maps andenpravings: 2. 42... 5s ees te ca eee 125 
Total: o-oo. sc wc bers cas Se a em 2,556 


E.—TaBpLe EXHIBITING THE NUMBER OF PACKAGES RECEIVED FOR 
OTHER AMERICAN INSTITUTIONS, &c., In 1853. 


Boewdorm, College. of. 0... >. 25s. oc eee 6 
Bosion..-—Amencan Academy . ..:./cisisssuieees bs 5 oe oe 26 
Natural History Society: . 2. .esee8 ace eee 6 

Bow ditebeatprary if. soc A ci~ ner ee enya Se 7 
Combi se. — Observatory a. 2. ..-2 24254 oi cai a ees = <2 il 
Botanic Garden... .. seers ash af: Ce se anc 7 

aryacd College. <2. 2.2 5... 4 eet ee a= 13 
Astronomical Journal. s2.:.2..1 «eee Pee hitrcngin! at's 9 
Amherst—Ambherst College... 2... 00020220200 Budo. aye 8 


Qn 
— 
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Worcester.—Antiquarian Society...-....-.-.-.---+--------- J 
New diaven-—sournal ofmeience. 65). |... 5 0.2.2). 5. see 14 
Manerican Oriental, Society:):-\- ..---,-/..0- aan ae = 7 

Albany —New Work ‘State, Library...-------..-----.--+-20 6 
New York.—Lyceum of Natural History.......-.--.-..-.--- 13 
iNthnalosicahSoerty soe ss see ce 2-6 sae oe 3 
GeognapincaltSociety 220 2 atk 2a. 4 
Philadelphia——American Philosophical Society........--.--. 39 
Academy-of Natural’ Sciences.’ 5. .-.-.--..-: 20 

Pirantclin bnstitupess ets 5. eee toca kine io ote.wis'e, = «ce Z 

Geological Survey of Pennsylvania ..........- 4 
Washington.—National Observatory ........---.------------ 28 
Wash SULVEY. eee oye ete ire te erences < 22 

National’ simstipukems. =e cra teen: 2 ie «de eee oie 6 

ubeeon “Generdla. cote. hes oie Be ae bk ogc hepe a 

Aimenican ASsoOemtion. = 2) a%5 422 hoe iocj sm <fare o = obec 2 

Coneress \larlbnany 322. 22 atsise sect. aloe est een any 8 
Astronomical Expedition to Chili....-.......--. 4 

United States Patent Office 2. 5. Si... 2 eke 3 

Siate IMepaRtMeN bE. tia sor oiata 22 tre Mele edict 2 

GREOED CLOU  OOSERV ALON (= ca, Snint) Yh 2\Sc) slab /otew iain ees Seale 10 


Miscellaneous, including libraries of States, minor institutions, &c. 755 





6. Domestic ExcHANGES. 


The copies of Volume V. of Smithsonian Contributions to Knowledge 
intended for American institutions, were all sent off in May at the same 
time with those for foreign bodies. As heretofore, they were distribu- 
ted through the following agents who have made no charge for their 
service: Messrs. J. P. Jewett & Co., Boston; George P. Putnam & 
Co., New York; Lippincott, Grambo & Co., Philadelphia ; John Rus- 
sell, Charleston; B. M. Norman, New Orleans; Dr. Geo. Engelmann, 
St. Louis ; H. W. Derby, Cincinnati; and Jewett, Proctor & Worthing- 
ton, Cleveland. Acknowledgments for nearly all have been already 
received. 


NATURAL HISTORY. 
INCREASE OF THE MusEUmM. 


The additions to the Museum during the year 1853 have been very 
extensive, covering the entire field of natural history and ethnology. 
Many of these consist of species altogether new to science ; while others, 
though previously described, belong to forms of great rarity. ‘The con- 
tributions to our knowledge of the geographical distribution of species 
have been of the most important character, the localities occurring as 

_ they do over the entire area of this country. A very large proportion 


5D EIGHTH ANNUAL REPORT OF 


of these localities are in the region between the Mississippi and the 
Pacific, many of them never before represented in natural history cabi- 
nets. This condition of things has been, in great measure, due to the 
labors of the various oovernment parties organized for the survey of 
the boundary line between the United States and Mexico, and of the 
several routes for a Pacific railroad. Without a single exception, all 
these parties have been fitted out at the Smithsonian Institution with 
all Dean, instruments and apparatus for natural history research, 

much of it contrived with special reference to the exigencies of the par- 
ticular service involved. Fullinstructions were also supplied, by which 
persons without previous practice were enabled to master all the gen- 
eral principles required for making observations and collections of every 
kind. : 

In addition to the above official explorations, many of a more private 
character, and of greater or less extent, have been made by different 
persons, and transmitted to the Institution. The general result is 
to be seen in the large number of jars, kegs, boxes, and shelves filled 
with specimens of all kinds. From this it will be seen that the army 
has contributed a very large proportion of the whole receipts, affording 
a gratifying proof of the interest felt in the deposit at the metropolis, of 
complete collections of the natural history of North America. 

Owing to the liberality of the officers of the various expeditions, and 
of the bavenue under whose charge they were fitted out, every facility 
was afforded in authorizing the necessary force and funds to meet 
the wants of science as connected with these explorations. In this way 
the entire cost was defrayed by government, so that the Institution has 
been called upon only to make the necessary expenditures for govern- 
ment, and to give a general supervision to the whole. 

Nor have the materials collected by the government parties been 
allowed to lie idle; on the contrary, they have pean put, immediately on 
their arrival, into the hands of competent naturalists and skilful artists, 
for the elucidation and illustration necessary to fit them for appearing 
as a portion of the reports which the various parties have been called on 
to make. 

I shall now proceed briefly to mention the general character of the 
additions to the Museum during the year, referring for particular infor- 

mation to the alphabetical list of donors subjoined. It is impossible, at 
the present time to give an accurate enumeration of all the species 
received, especially as so many are enurely new. Every specimen, 
however, is labelled, as soon as it arrives, with the name of the donor 
and locality; and in the descriptive catalogues now in course of prepa- 
ration, the ‘complete account of the w hole will be presented in a sys- 
tematic form. ‘The general history of the explor ations, too, will be found 
to embrace more detail than can here be given. 

Mammals.—During the past year many species of North American 
mammals have been receive dy embracing quite a notable proportion 
of the smaller forms from North America, especially the squirrels, sper- 
mophiles, and weasels. The Louisiana species have been received 
from Mr. Fairie; those of Wisconsin, from Dr. Hoy; of the Rocky 
mountain range, from the expedition of Governor Stevens ; of the lower 
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Rio Grande, from Major Emory. Dr. O. W. Gibbs presented a musk 
deer, from Java, and Mr. Steenberg has contributed many of the spe- 
cies from Greenland, and Scandinavia. The collections of Capt. Van 
Vliet and Lieut. Couch include many species from Mexico and Texas. 
Some valuable specimens from Minnesota were received from Mr. 
Cavileer and Dr. Head. 

Birds—The additions to this department have been very great, 
amounting to over 400 species, and more than 1,000 specimens. Of these 
250 species are from the Rio Grande country, North Mexico, the 
Rocky mountains, and west of the Rocky mountains. Here, as well 
as among mammals, there have occurred some new species. Of re- 
markable perfection of preparation was a collection of 50 species of 
California birds, presented by Dr. Hermann; and the North Mexican 
series of Lieut. Couch have been of extraordinary magnitude and im- 
portance. Capt. Van Vliet, Mr. J. H. Clark and Mr. Arthur Schott 
under Major Emory, and Dr. Crawford, have gathered many valuable 
specimens in Texas. Species from Michigan have been received 
from the Rev. Chas. Fox; of Wisconsin, from Dr. Hoy and Mr. Barry ; 
of Ohio, from Dr. Kirtland and Chas. Pease; of Louisiana, from Mr. 
Jas. Fairie. 

Reptiles and Fishes.—As heretofore, owing to the particular attention 
invited to this department, the additions to the alcoholic collections 
have been most marked, especially of reptiles and fishes. Every por- 
tion of the country has been laid under contribution, and the additions 
to our knowledge of the distribution of species, as well as of their 
zoological character, havé been of the greatest value. There is scarcely 
a State or Territory in the Union which has not sent a representation. 
The most marked results have been the addition to the Fauna of the 
United States of the dipsadians among serpents, and the characini, 
ants, the fresh water labroids, among fishes. Nearly two thousand glass 
Jars have been filled with the specimens received, after being assorted ; 
of which 200 were of serpents alone. The principal contributors have 
been Major Emory, Governor Stevens, Lieut. Whipple, Dr. Hammond, 
Dr. Jeffrey, Prof. Winchell, Drs. G. C. and B. F. Shumard, Dr. Hoy, 
Rev. A. C. Barry, Dr. Barratt, Mrs. Daniel, Major Rich, Capt. Van’ 
Vliet, James Fairie, S. F. Baird, Maj. Hagner, Maj. Sibley, Rev. 
Chas. Fox, Dr. Head, J. D. Sergeant, Mr. Kennicott, Mr. Dean, Capt. 
Atwood, Leo Lesquereaux, J. H. Richard, Prof. Agassiz, Capt. Farra- 
gut, D. B. Boden, &c. 

Invertebrata—Many valuable collections of invertebrata have been 
added during the year, the most important being a series from Grand 
Manan, from Mr. Wm. Stimpson, and illustrating his paper published 
in the Smithsonian Contributions to Knowledge. Others from the coast 
Massachusetts were sent by Capt. Atwood, and from Florida and the 
Gulf of Mexico by Dr. Hammond, Dr. Jeffrey, and Major Emory. 
Some interesting contributions have consisted of specimens of Gordius 
from the bodies of crickets and grasshoppers, contributed by Mr. San- 
ford and Mr. Eveleth. 

Plants —An extensive collection of plants of Alabama, was received 
from Prof. A. Winchell, to whom the Institution is indebted for valu- 
able specimens in all departments of natural history. Dr. Ravenel has 
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presented a suite of the Carolina fungi. Lieut. Whipple and Governor 
Stevens have sent in important collections from their fields of labor. 

Minerals and Fossils—In connexion with the survey of Gov. Stevens, 
Dr. Evans revisited the Mauvaises Terres last summer, and collected 
a large number of specimens of the fossil vertebrata of that region. 
These have been put into the hands of Dr. Leidy, who has detected 
the presence of some additional new species. Professor Winchell has 
sent quite a full series of the cretaceous and tertiary fossils of Alabama, 
and Major Emory the same from Texas. Many minerals have been 
received from Dr. Pendleton, of Georgia, and some Austrian stalactites 
from Mr. Dodge. 

Ethnology. —Skulls of many tribes of Indians, as Lipans, Comanches, 
Apaches, Flat Heads, have been received from various sources; as 
also remains of works of art. An interesting contribution to this de- 
partment is found in a specimen of the sculpture of the human 
foot in limestone by the early inhabitants of the country, and erroneous- 
ly supposed to be an impression made while the stone was in a plastic 
state. 


PRESENT CONDITION OF THE MUSEUM. 


The collections belonging to or deposited with the Smithsonian In- 
stitution are at present scattered over the building in its various rooms. 
Much inconvenience is felt from the impracticability of arranging the 
specimens properly for examination and study. Everything is kept 
packed away in the smallest compass, and of course not easily referred 
to when needed for investigation. The alcoholic collections, however, 
have generally been accessible when required for use. When the new 
museum room is finished, which will be in the course of a few months, 
ample space will be afforded for the accommodation of ail the speci- 
mens, although a considerable time must necessarily elapse before the 
cases can be | put up, and the collections properly arranged. 

At the present time the Institution may be saad to possess one of the 
best general collections of specimens of North American natural his- 
tory in the country, although in particular branches it may be greatly 
exceeded by several, both public and private. It is pre-eminently 
rich in the mammals, with their skulls and skeletons ; and still more in 
the reptiles. As an illustration of this, it may be stated that the spe- 
cies of North American serpents alone amount to 130, of which 70 
were never described before being received by the Institution. The 
enumeration by Dr. Holbrook of North American serpents, in 1842, 
consisted of 49. The other departments of reptiles have experienced 
nearly proportional increase. ‘The collection of birds is second only 
to that of the Philadelphia Academy of Natural Sciences; of fishes only 
equalled by the private cabinet of Professor Agassiz; while in the 
various departments of invertebrata and of plants it holds much more 
than average rank. In fossil remains the collection is very rich, espe- 
cially of the comparatively recent vertebrata of the various caverns 
throughout the country. 

And, in connexion with this extent and importance of the Smithso- 
nian museum, it may be well to call attention to the fact that it has 
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been the work of but three years to raise this collection from nothing 
to the front rank among American cabinets, exceeding all perhaps in 
the number of new species first brought to light within its limits. Nor 
has effort been confined merely to the acquisition of specimens, but to 
their concentration in mass so as to supply all working naturalists with 
the materials of research. As already stated, applications for such 
assistance are constantly being received, and always met with all pos- 
sible promptness; so that scarcely any natural history monograph or 
memoir of any extent has been published in this country within a year 
or two which has not been indebted in this way to the Institution. From 
the care, too, taken to keep separate all the localities, however near 
together, of any species, the collection affords information in reference 
to the geographical distribution of species of the very highest value. 


WORK DONE IN NATURAL HISTORY. 


The labor of unpacking and assorting collections as received, and 
labelling and recording the different specimens, has of course been 
very great, requiring much more time than the limited portion left 
after discharging the other duties assigned to me. In this, however, I 
have been assisted very greatly by Mr. Charles Girard, who has given 
much time and attention to this department, without any compensation 
for his services. By his help, I have been enabled to keep up with 
the details of labor necessary to give these collections their proper 
scientific value. 

Much has been done during the year towards distributing duplicate 
specimens of the Smithsonian collection among the other cabinets of the 
country. In no way can the Institution be of more use in elevating the 
standard of natural science than in distributing carefully labelled suites 
of specimens to points where, from lack of libraries or other causes, 
the means of accurate identification are wanting. For remote regions of 
country, this mode of assistance is of especial benefit, and arrangements 
have already been entered into, in several cases, to receive miscellaneous 
collections and to return them properly labelled, with the addition of 
such other species as can conveniently be spared. Parties already 
in such connexion with the Smithsonian Institution, or about entering 
upon it, are found in New York, Ohio, Michigan, Wisconsin, Iowa, Ilb- 
nois, Missouri, New Orleans, and North and South Carolina. 

A collection of duplicates of North American serpents and Astaci 
has been presented to the Philadelphia Academy of Natural Sciences, 
including types of many new species published by the Institution. To 
the New York State Cabinet of Natural History was also sent a large 
collection of reptiles and fishes of New York, embracing many species 
not previously received there. 

The cataloguing of the collections of the Institution progresses as 
rapidly as my other duties will allow. One way in which a museum 
may be very useful to those unable to visit it personally, is by publish- 
ing catalogues of the specimens contained therein. If these exhibit, 
orginal descriptions of the species, and especially if the list be made 
complete by enumerating also the species not contained in the collection, 
they become of great value to investigators, and may readily serve as 
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manuals of science, attaining the rank of monographs. This has been done 
in the Catalogue of North American Serpents in the Museum of the Smith- 
nian Institution, published in January, 1853, which, in a compact vol- 
ume of one hundred and eighty-eight pages, contains full and original 
descriptions of one hundred and nineteen species—all belonging to the 
Institution, with the exception of five ; and some of these, with many addi- 
tional ones, have been received since that time. Similar catalogues of 
the other reptiles are in an advanced stage of progression, and will be 
ready for publication early in 1854. 

In addition to the preparation of these catalogues, much has been 
done in the classification and description of the collections sent in by 
the various exploring expeditions. Considerable progress has been 
made towards the preparation of the several reports of the natural his- 
tory of the United States and Mexican Boundary Survey, the survey of 
the North Pacific railroad route by Gov. Stevens, that of the Central 
route by Lieut. Whipple, that of the United States Astronomical Expe- 
dition to Chili by Lieut. Gillis, and several others. The preparation of 
many hundred sheets of drawings of new species for these reports has 
been carefully superintended. The reports prepared upon the natural 
history of the explorations by Capt. Sitgreaves and Capt. Marcy, have 
already been published by Congress. Some of these I now lay before 
you. 

A large amount of valuable information relating to the descriptions, 
and the habits and manners of species, has been received during the 
vear—much of it bearing directly upon important questions in science 
and rural economy. A very extensive correspondence has been re- 
quired for the purpose of stimulating investigations and calling attention 
to the solution of particular problems. It is much to be regretted that 
the Institution has no medium of its own through which the information 
thus received can be promptly presented to the world. A monthly 
bulletin, of considerable size, could readily be filled with communica- 
tions of this kind, as well as with brief notices and descriptions of col- 
lections received. 


Registers of Periodical Phenomena. 


The blank registers of periodical phenomena issued in the winter of 
1852~3, have been returned filled, and in connexion with those for the 
previous year, still in manuscript, form a body of information of the 
highest value. These will be carefully reduced, and published at an 
early period. A new edition having become necessary, a revision of 
the old lists of plants was carefully made by Drs. Torrey and Gray, 
and the revised form will be distributed in a few weeks. Instructions 
for making collections of microscopical organisms and infusoria have 
been added. 


Assistance in the Muscum. 


As the time has already arrived when more attention and labor 
should be given to the collections of the Museum to make them fulfil 
all the purposes of instruction of which they are capable, it is very 
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desirable that the Museum force should be increased. I have already 
adverted to the labor necessarily expended during the past year inmerely 
unpacking and arranging the collections of new matter received. While 
the old specimens need a certain amount ofcare, new ones are being con- 
stantly added. I would, therefore, recommend that Mr. Girard be reg- 
ularly employed by the Institution, at such salary as you may think 
suitable ; and one other person in addition, to attend to the purely me- 
chanical work required in the way of unpacking, washing bottles, 
tying on labels, cleaning specimens, &c. Such service as this could be 
obtained for about twenty-five dollars per month, and the help of both 
persons would be also available in other departments where it is im- 
Penre’y required. ‘This is especially the case in respect to the pub- 
ications, exchanges, and transportation, where, as in the Museum ope- 
rations, I have no regular assistance whatever. 


Alphabetical list of donors to the Museum of the Smithsonian Institution. 


Academy of Natural Sciences—Skins of North American birds. 

Prof. C. B. Adams.—Shells, &c., from Bermuda and St. Thomas. 

Prof. L. Agassiz.—Etheostoma from Alabama and Missouri. 

Capt. Atwood.—Fishes, crustacea, and radiata, from Provincetown, 
Mass. 

Prof. A. D. Bache-—Surterbrand from Iceland. 

Prof. S. F. Baird—Twelve kegs, &c. of fishes, from Wisconsin, 
Michigan, Ohio, New York, and Canada. 

Dr. J. B. Barratt—Reptiles and fishes from South Carolina. 

Dr. J. M. Bigelow.—Seeds from Texas and New Mexico. 

Capt. Daniel Boden.—Specimens of lake trout and perch, from Otsego 
lake, New York. 

J. S. Bowman.—Reptiles and fishes from the vicinity of Fort Kear- 
ney. ° 

Major J. H. Carleton, U. S. A.—sSpecimen of thelyphonus trom 
Santa Fé. 

Charles Cavileer—Mammals, &c., from Minnesota. 

Robert Clarke—Skulls of mammals and reptiles, in alcohol, from 


Essex county, N. J. 


Prof. George H. Cook.—Living specimens of Emys muhlenbergu, from 
New York. 

Dr. G. E. Cooper, U. S. A.—Skulls of Comanche and Lipan In- 
dians. ‘ 

Dr. J. G. Cooper.—Reptiles from California; skin of Gymnotus elec- 
tricus. 

Lt. D. N. Couch, U. S. A.—Very extensive collections of the verte- 
brata, with numerous insects and specimens of antiquities from North- 
ern Mexico. 


G. S. Cutting —Storeria dekayit and Chlorosoma vernalis, from Mid- 
dleboro’, Mass. 

Mrs. M. E. Daniel.—Reptiles from Anderson, 8S. C. 

E. A. Dayton—Skulls of beaver and fishes; (Mustela canadensis ;) 
reptiles and fishes from the St. Lawrence river. 

G. W. Dean.—Reptiles from Galveston, Texas. 
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Delaware County Institute, Pa-—Keg of fishes and reptiles; three 
hundred and eleven species of plants from Delaware county, Pa. 

J. M. Dodge.—Stalactites from the cave of Adelsburg, Austria. 

Rev. D. W. Eakins —Limestone slab, with sculpture of human feet, 
from Verdigris river, Creek Nation. 

Dr. George Engelmann.—Reptiles and fishes from St. Louis. 

Samuel A. Eveleth—Gordius taken from a cricket. 

Jas. Fairie—Shells of Chelonura temminckii, from Louisiana; Indian 
implements, reptiles, &c. 

Capt. D. Farragut, U. S. N.—Fishes from Chesapeake bay. 

Dr. E. Foreman.—Unio hopetonensis from Altamaha river. 

Rev. Charles For.—Living specimens of Eutenia ; fishes, reptiles, 
and mammals, from Michigan. 

Dr. Julius Froebel.—¥ ossils from New Mexico. 

Dr. Wolcott Gibbs—Musk deer of Java, in the flesh. 

B. R. Gifford—Clays and concretions from Gay Head Bluffs, Mar- 
tha’s Vineyard. 

Major Hagner, U. S. A.—Siredon lichenoides, from Fort Defiance, 
Navajo country. 

C. F. Hammond.—Phosphate of lime, from Crown Point, N. Y. 

Dr. J. F.. Hammond.—Skin of Crotalus adamanteus, with fishes and 
reptiles, in alcohol, from Pensacola. 

Dr. W. Hammond.—Skeletons and skulls from Fort Kearney. 

Dr. J. F. Head.—Reptiles, fishes, and skulls of vertebrata, from 
Fort Ripley. 

Dr. A. L. Hermann.—Skins of fifty species of birds, from California. 

Dr. P. R. Hoy.—Fishes, reptiles, birds, and mammals, from Wis- 
consin. 

Dr. R. W. Jeffrey —F ishes and reptiles from Pensacola. 

S. K. Jennings, jr—Shed skin of Masticophis flavigularis, 'Texas. 
Robert W. Kennicott—Fishes and reptiles trom Cook county, Hh- 
nois. 

J. A. Lapham:—Shells from Wisconsin. 

Leo Lesquereux.—Reptiles and fishes from Ohio. 

Rev. Charles Mann.—Salamanders from Gloucester, Virginia. 

Dr. Morrow.—Gold ore from Dorn’s Mine, Abbeville, South Caro- 
lina. 

Richard Nettle—Fishes from the lower St. Lawrence. 

Dr. E. C. Pendleton——Minerals and shells from Georgia. 

H. W. Ravenel—Specimens of Carolina fungi. 

W. H. Ravenel Sceloporus undulatus, South Carolina. 

Major Wm. Rich.—Reptiles, fishes, &c., from the city of Mexico. 

J. H. Richard.—F¥ishes from Pennsylvania. 

E. S. Robinson.—Skin of Crotalus adamantcus. 

Mr. Sabine.—Reptiles from California; skin of Gymnotus electricus. - 

S. N. Sanford.— Gordius taken from the body of a cricket. 

Sir Robert Schomburgk.—Tertiary shells and ancient pottery from 
St. Domingo. 

J. D. Sergeant.—Reptiles from Rock Island, Illinois. 

Major E. S. Sibley, U. S..A—Reptiles and insects from Fort Union, 


New Mexico. 
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Capt. Shiras, U. S. A.—Specimen of mygale, Texas. 

Dr. B. F. Shumard.—Specimens of amblyopsis, astacus, and insects 
and reptiles, from the Mammoth Cave, Kentucky, and vicinity ; fishes 
from Louisville, Kentucky ; reptiles from Mississippi. 

Dr. G. C. Shumard.—Reptiles and fishes from the Arkansas river. 

Geo. Smith.—Living specimens of Emys muhlenbergii, from Delaware 
county, Pennsylvania. 

Commodore Joseph Smith.—Specimens of woods used in ship-building ; 
illustrations of growth and ravages of teredo. Prepared by Mr. Jarvis, 
inspector of Portsmouth yard. 

J. M. Stanley.—Dress and war-club of Blackfoot chief. 

Judge Augustus Steele-—Fishes, crustacea, and shells, from Atseena, 
Florida. 

Schach Steenberg.—Skins and skeletons of mammals, fish and inver- 
tebrates, in alcohol; Greenland. 

Wm. Stimpson.—Miscellaneous invertebrata from New England. 

Capt. S. Van Vliet, U. S. A—Skeleton of peccary ; skins of birds:; 
alcoholic specimens of reptiles, fishes, and erustacea, from the lower 
Rio Grande. 

Col. B. L. C. Wailes.—Living tortoises, fossils, fishes, and reptiles, 
in alcohol, &c., from Mississippi. 

Rev. Dr. Wheeler-—Lignite from Brandon, Vermont; Osceola ela~ 
psoidea from Florida. 

Prof. Alexander Winchell.—Fossils, plants, reptiles, birds, &c., from 
Eutaw, Alabama ; plants, fossils, and fishes, from Selma, Alabama. 

Dr. S. Wyhe Crawford, U. S. A—Skin of Cyrtonyx massena from 
Texas. 
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Last of Meteorological observers reporting to the Smithsonian Institution at 


the beginning of 1854, compiled by Lorin Blodget. 


State. 
Nova: Scotia vcciercvecteterciere 
Canadasies sic tiecc-oeieerssisis:3 
Maines recite S acenteteecec 
New Hampshire....... Beieh 
Vermont.\cis 215 ec ae ariae 


Massachusetts. .. 


Rhode Island.. 


ee ceceeecoee 


Connecticut... 


ING WaMODK Is sieve stecioe xe 


~ 


eececceece| 





Name. 


(Henry Poole. Ws esses. he 


| Dr. Chas. Smallwood...... 


Rev. Samuel H. Merrill... 
Jes piPar ker stsvtecetesis atsueve 
James G. Garland 
Jobin MBellG: ekletisreces . 
Saml. A. Eveleth...... : 
Joshua Bartlett..... 
Geo. W. Burrows......... 
| Wim. D. Dana....< @(aeyeters 


Geo. B, Sawyer. ...<-...- 
Robt./\CMackeeicie. w< J 
Dr. Wm: Prescott...33,3 .\.<:< 
Hon. S. NS Bellies cswieccc +2 
Rev. L. W. Leonard...... 
Albert A. Young 
| Prof. Ira Young.... 


John Kis Colby =..56 05 6 = 
Jevbe Haanbanks cxecjsrys ese 
Chas. A. J. Marsh 
Da Buckland esc cisclecsvecies 
D Underwood << jcinveies eso1s 
Prof. Zadok Thompson.... 


Wialliany, Bacon: .2s)s,ch/eis,0.6) 
Prof. E. G. Snell 
Dr. Ed. A. Smith 
Dregs Cs Perkinse er. Rreiets 
Hons John ‘Brooks)s\<j..:< 2 << 
Dr. Jno. Geo. Metealf..... 
ueius: ©. Allens. )eicce eet 
Samuel Rodman 
Amasa Holcomb 
B. R. Gifford 
| Henry Rice 
Hon. Wm. Mitchell.. 


eee eer eee 


ss ee ec cee 


eee ew we wne 
eee eee eoee 
ee ee) 


eee er ewe eerses 


Henry C. Sheldon.....,... 
Prof. A. Caswell..... aeoiets 


«| Rev. Tryon Edwards, D. D. 


Daniel Hunt 


Prof. Edward A. H. Allen.. 
Thomas B. Arden.. 

Charles A. Avery 
Prof. O. W. Morris... +.2s 
©. Thurston ‘Chase... -se 
BA. Dayton... .asie screens 
Bs, Wis SODNSON! ee cee neers 
Dr. P. O. Williams..... ote 
J. H. Hart 
E. N. Byram.. sreihe 
C.S. Woodward. Bielereeicvers 
Walker. D? Velev soeescs o. 








Residence. 





Albion Mines, Pictou. 
St. Martin’s, near Montreal. 


Oldtown, Penobscot county. 
Steuben, Washington county. 
Biddeford, York county. 
Carmel, Penobscot county. 
Windham, Cumberland county. 
South Thomaston, Lincoln co. 
Fryeburg, Oxford county. 
Perry, Washington county. 


Salmon Falls, Stafford county. 
Londonderry, Rockingham county. 
Concord, Merrimack county. 
Manchester, Hillsborough county. 
Exeter, Rockingham county. 


Hanover, Grafton county. 


St. Johnsbury, Caledonia county. 


Craftsbury, Orleans county. 
Brandon, Rutland county. 
Castleton, Rutland county. 
Burlington, Crittenden county. 


Richmond, Berkshire county. 
Amherst, Hampshire county. 
Worcester, Worcester county. 
Newburyport, Essex county. 
Princeton, Worcester county. 
Mendon, Worcester county. 
Springfield, Hampden county. 
New Bedford, Bristol county. 
Southwick, Hampden county. 
Barnstable, Barnstable county. 
North Attleboro’, Bristol county. 
Nantucket. 


North Scituate, Providence. 
Providence. 


New London, New London co’ty. 
-| Pomfret, Windham county. 


.| Saybrook, Middlesex county. 


Salisbury, Litchfield county. 


Troy, Rensselaer county. 


-| Beverly, Putnam county. 


Seneca Falls, Seneca county. 
Institution for deafand dumb. N. Y. 
Chatham, Columbia county. 
Madrid, St. Lawrence county. 
Canton, St. Lawrence county. 
Gouverneur, St. Lawrence county. 
Oswego, Oswego county. 


.| Sag Harbor, Suffolk county. 


Beaver Brook, Sullivan county. 
Houseville, Lewis county. 


* New York Academy system in separate list. 
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LIST—Continued. 














State. Name. Residence. 
IN@wiYVOrk' si. )<(0<ro «00! sfeiee| SOOM MBO WANA. e/e/sie'seor0 ie « -| Baldwinsville, Onondaga county. 
JohmsWeffertsincives etes.ces Lodi, Seneca county. , 
Elias O. Salisbury ........ Buffalo, Erie county. 
Laurens A. Langdon...... Falconer, Chautauque county. 
Dr. Stillman Spooner ..... Wampsville, Oneida county. 
Te B MUN Ger aya cienrersjoie << Albion, Orleans county. 
John’ Ey.) Jenkinsse.cjereh seve North Salem, Westchester county. 
New Jersey..... SeKe(s lev ale’s Robert, L. Cooke. «5.5.6. Bloomfield, Essex county. 
Prof. Adolph Frost........ Burlington, Burlington county. 
W. A. Whitehead ........ Newark, Essex county. 
Pennsylvaniaj.. ss «isle seiee| Dr, A.C. Blodget ‘25% 22. Youngsville, Warren county. 
Wis O2 Blodget: \ccerreleiee cers Sugar Grove, Warren county. 
Samuel Brown............ Bedford, Bedford county. 
Johns Comllys sc sjateieiesietsieie’s Byberry, Philadelphia county. 
Joseph Edwards........... Lima, Delaware county. 
Dr RAGP  SLEVENS: lsfefernsie’« Ceres, McKean county. 
Francis Schriener......... Moss Grove, Crawford county. 
Wie Wie WalllSOmiisfeyeretenis feta Pittsburgh, Alleghany county. 
Prof. M. Jacobs..... .----.| Gettysburgh, Adams county. 
Fenelon Darlington ....... Pocopson, Chester county. 
Ebenezer Hance .......... Morrisville, Bucks county. 
Dirty Jeglleiseliyarajersicteretetverete Harrisburg, Dauphin county. 
Revit Dardis. Bry lets <ccfe) 0a) ste Waynesboro’, Franklin county. 
epee Wo wirierecsaerers av clea ters Hollidaysburg, Blair county. 
Rev. J. Grier Ralston..... Norristown, Montgomery county. 
Prof. J. A. Kirkpatrick. ...| Philadelphia, Philadelphia county, 
Dre Raul Swift sc,.toicjopectevers Haverford, Philadelphia county. 
Maryland ......-..00+.++. Fret. a eet es la Sykesville, Carroll county. 
Prof... He Steinersste<cis « Baltimore, Baltimore county. 
Henry E. Hanshaw....... Frederick, Frederick county. 
aE PIMANsclaiat) ae ores «saves |, FOUN W... Marvin, sveraiscls % 


BOrida’ < s.s.c<-ce 6 ote a eapate ete 


Allabamats secon ca colt ere 


MViceristsppriictsrateicsiers sp os) bicle 


Prof. Geo. R. Rosseter.... 
Dr. Thomas Patton....... 
Benjamin Hallowell.,..... 
Prof. N. B. Webster...... 
David Turner ic c/s cress cvetsere 
Lieut. R. F. Astrop....... 
SWimiy Ss-KWern.:.Seceesere 


Rev. Frederick Fitzgerald. . 
Prof. James Phillips....... 


.| Thornton Carpenter....... 


Dr. John F. Posey........ 
RP. Gibson 2,4). etefcherotan 
Prof. John Darby 
Dr. E. M. Pendleton 


Dr. A. S. Baldwin........ 
Judge Aug. Steele........ 
John’ Newtons? \<5 2/00. 0. 
John Pearson, master navy 

fVdUC tarcreie sevcieiseieeieialotels 


eee eer eee 


Seen © UMN Ds cle reejera,s| oie" 
Rrotbis @utwiler,. s<).s./0 
Prof Muomey. sc. esas sc 
Benjamin F. Holley...... . 


Rev. E. Robinson.. 





Winchester, Frederick county. 
Buffalo, Putnam county. 


.| Lewisburg, Greenbrier county. 


Alexandria, Alexandria county. 
Portsmouth, Norfolk county. 
Richmond, Henrico county. 
Crichton’s store, Brunswick co’ty. 
Huntersville, Pocahontas county. 


Jackson, Northampton county. 
Chapel Hill, Orange county. 


Camden, Kershaw county. 


Savannah, Chatham county. 
Whitmarsh Island, Chatham co’ty. 
Culloden, Monroe county. 
Sparta, Hancock county. 


Jacksonville, Duvall county. 
Cedar Keys, Levy county. 
Knox Hill, Walton county. 


Pensacola, Escambia county. 


Monroeville, Monroe county. 
Havana, Greene county. 
Tuscaloosa, Tuscaloosa county. 
Wetokaville, Talladega county. 


Garlandsville, Jasper county. 
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LIST—Continued. 


Residence. 








Louisiana ....+-.e+.e++e-| Dr. K. H. Barton.........| New Orleans, Orleans county. 
TexaS..ccecsccscecvecees| Dr. S.K. Jennings....... 


Austin, Travis county. 
Prof. J. C. Ervendberg.... 


New Weld, Comal county. 


Tennessee .....++.++++---| Commandant navy yard .. 
Prof. A. P. Stewart....... 
W. M. Stewart ...... sferets 


-| Memphis, Shelby county. 

Lebanon, Wilson county. 

Glenwood, near Clarksville, Mont- 
gomery county, 


Prof. George Cooke.......| Knoxville, Knox county. 








Kentucky......e+eeee-++-| Dr. John Swain.........- Ballardsville, Oldham county. 
Rev. .J. Miller......... .-| Millersburg, Bourbon county. 
OM Beatty ssjc sisiae-s\ cess ---| Danville, Boy le county. 
Lawrence Young......... Springville, near Louisville, Jef- 
ferson county. 
NCEA BIRD? ilersiei« © o's ole Pleasant Valley, Nicholas county. 
KE. L.-Bethune..:.\..'. - e+e! Maysville, Mason county. 
Ohio... .ceceeeeceeeeeeeee| Prof. R. S. Bosworth., College Hill, Hamilton county. 
WE GYOMEWEZ Ys ore craslejers : Gonnnnional Montgomery co’ty. 
Rev. J. McD. Matthews... Hillsborough, Highland county. 
Geo. L. Crookham........ Jackson C. igh Jackson county. 
JG. I. Holston* yc. as). Zanesville, Muskingum county. 
Prof. S. N. Sanford......| Granville, Licking county. 
Prof. J. W. Andrews ..... Marietta, Washington county. 
F. A. Benton..........-+-| Mt. Vernon, Knox county. 
Hi SPOONECT2 6 se sa) siclelelcelevcie Keen, Coshocton county. 
Prof. J. H. Fairchild.....}| Oberlin, Loraine county. 
Michigan...... eeeeeeeees} Dr. Thomas Whelpey.....| Brest, Monroe county. 
ite SVViOOdr aE. .1-\tc cierestnors Ann Arbor, Washtenaw county. 
Dr: M.-K. Taylor. ........ | Brooklyn, Jackson county. 
Dr. W.M. Campbell. . Battle Creek, Calhoun county. 
Jas, J Strong ie! shes scien =< St. James, Beaver Island. 
Rev. Geo. Duffield, D. D.. Detroit, Wayne county. 
Id iBTa)s os ao cies a ete netotomte Prof. Jos. Tingley ........] Greencastle, Putnam county. 
WW sAustini 80% <cisic.crre Richmond, Wayne county. 
Dr. V. Kersey... selsieialer Milton, Wayne county. 
Jno. Chappellsmith....... New Harmony, Posey county. 
RITNOIS s10'e\s c'es: aro: ersnie ole ore[t reuse VL CAG, a letevesters ---| Augusta, Hancock county. 
Woelatallesc;.'ts csteisreta .-.| Athens, Menard county. 
Dr. John James. . «00.0100 Upper Alton, Madison county. 
Dr O>: Harris? cece Ottawa, La Salle county. 


Prof. Wm. Coffin.........| Batavia, Kane county. 
MMisSOULI se co olthac ic ©.0 eteeie'o/e| DY. Geo: Engelman......- 


St. Louis, St. Louis county. 
O. Hi P: Lear. ..ceaeveee 


Hannibal, Marion county. 


TOWA.- ec ceececeees -eeeee Dr. J. BE. Ball..........+-| Keokuk. Lee county. 
Dr. Benj. F. Odell........| Poulteney, Delaware county. 
Dr. E. C. Bidwell...... ---| Quasqueton, Buchanan county. 
D..E. Read...... eeeeeeeee| St. Mary’s, Mills county. 
P. G. Parvin .............| Muscatine, Muscatine county. 
ree Aa WEA OLY noi «forse s:<yoetere Dubuque, Dubuque county. 
Wiisconsiniciprtesterevesicwisies| ste J. 1a. Pickard)..,... -+«-| Plattsville, Grant county. 


Profs 8. P. Lathrop cccieces. 
URE I VVALLLAT cheresajersxcie's <ie'e 
Thos. Gay, €8q.... cess 
Prof. S. H. Carpenter Bierevers 
Edward S. Spencer .....«- 


Beloit, Rock county. 

Janesville, Rock county. 
Bellefontaine, Marquette county. 
Madison, Dane county. 
Summitt, Waukesha county. 
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LIST—Continued. 





State. Name. Residence. 


Minnesota ..............| Rev. Elisha W. Carver....; Red Lake, Pembina county. 
eV. Ms IO OS sacri cress | Lae qui Parle, Dahkota county. 
Rev. D..B. Spencer...... i St. Josephs, Pembina county. 





New York University system. 











Name. Station. 
Prof. C. Dewey, D:D ...:0:...0 00 Hels, 0.01010 »++++| Rochester, Monroe county. 
Chas. A. Avery..... slecle.e s/eiens sie eeeciceees Seneca Falls, Seneca county. 
Dr. M. M. Bagg......-seeessessecceeeees| Utica, Oneida county. 
EPA DI CKINSONG./.\¢ 0:08 ste) ss Sle vieiee cieisereeis -+| Jamestown, Chautauque county. 
W.H. Gillespie..... aleve spayele aveicise,ece\e a\eisi s 3h | Mexico, Oswego county. 
CharlesiJ., Hazeltin els. sje el« cfecte s'0e,6 slesieie'sies | Cherry Valley, Otsego county. 
MPA Ey EL aT fe. ci6soininisves ie oicie:sies aie) n 10. seieiecs «++ee+| Elmira, Chemung county. 
PU REM. BECS\ ol ore a0) oo) aeic(oletolsis.2/21 eK Saiejeieis| seve --| Booneville, Oneida county. 
cote OOO biaerelelelerc sieve «iojele es eters e+seeee-| Hamilton College, Oneida county. 
Were GutleS tials) stcforaseiole oi steVoyeiene’s\oislo\s) eyelashes Ogdensburg, St. Lawrence county. 
John) hs Jenkins) .,<.<0.1\6/5 Breiarecctsercleraets) cusiae North Salem, Westchester county. 
SU ON TART RET everolerels ae ake! s(eleholelo, f= stehals ol orale oiexe do oO. 
PEO Seh OO) SAN Vice VL OLELSMafe loseisis|c! stole e'ev/exerorsi'econes cholo Institution for deaf and dumb, N. York city. 
Vi UOMTISON-colevalevecjorelsitis cievels: erereconsellate ---| Canton, St. Lawrence county. 
BWV fen PIETY OM ayoten et ato\s: alefeicieta</e.o's9,oversrelpicle eve Alfred, Alleghany county. 
De May Hew: « cc cic. eeleie se Sao eo e++e+++| Lowville, Lewis county. 
IWicp oot rAd amie store's 2-1 a/etetestareleoxcre siereresstore do do. 
Ni a Miclzarens.cise1s vise oes slateicheiweyaretetehofererere Glen’s Falls, Warren county. 
WuVerrenwla AG AIMS 00 105 sic\ee s.cloyo)sisie)cvele oxelscleie.s do do. 
Samuel A. Law....... slelale/eies o,6 sararere 3) slosevora Meredith, Delaware county. 
PREV Wi ol) SAW ASOD ye 1a: etoile cioiste%ss oreso+er «+ee-| Geneva, Ontario county. 
FARRER OUCHET afoR reas ic1e ole: eee\a\ei0 (eos 6 oie es were Hudson, Columbia county. 
eMC re ea © BIR CC Ceusvete ose: eysistelolefaie o\e: o\s161 ot oexstsio Homer, Cortland county. 
TOHNES WD Seba ore cere. eicisve ciao o sastorays sietstore Plattsburg, Clinton county. 
John D. Watkins..... wel dioheleietelo\e Bererel ot orevelel Liberty, Sullivan county. 
Frederick L. Hanford........ sicialssfote¥ete weiehere do do. 
Ue PEL AV IM OBeretetalee Heche: one crajoictele's everar. atatelotetete East Hampton, Suffolk county. ~ 
Rey. Thomas M. Strong, D. D........0065. Flatbush, Kings county. 
JO Stratton, .:c.0: eles sis <e jfeh ye\ta ay svereovahs .--| Oxford, Chenango county. 
Charles H. Payson..... Bioicfatseetefetevestsieieats! ste Pompey, Onondaga county. 
PASSE GEIDUE YS a ajteVatae ai isle sicls 3 6 +0 Aerator orators Adirondack, Essex county. 
BB Do ppiess 5 025,010: </0:0s 0's SFavles a1cheve «e+e! Ithaca, Tompkins county. 
Hi. Pia dea cies Motors ove swayarokatecy cies Newburgh, Orange county. 
CONV Er RCN MOGU eicelciele Noises ce cek'c «cence 6s Rochester, Monroe county. 
AVENGER OY tsicie)e\\dhaiaiecsa-s & < eotarete sisi e4 Syracuse, Onondago county. 
DD: HE. Cochran sete ace’ sise 0s’ eisetenarcteliecte ...-| Fredonia, Chautauque county. 
Prof. George H. Cook ...........0.+..+++++| Albany, Albany county. 


John N. Brinkerhoff..................-.+-.| Union Hall, Jamaica, Queens county. 
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Observations transmitted in series or summaries. 





State | Name. 
Canada. skis ts veeeeese++ Magnetic and meterological 
ODSETVALOLYA<jekelevere eevee 
Indiana.............++++-| Dr. Thomas Edmondson.. 
South Carolina........... | Rev. A.'Glennie ..<...).... 
POLIS. cre iae'ssteretey eelcretalel= ) Win CS Wennis:<je cre sisicreie 
MissOUuri..s.2 sics'ec oie 0 ore .- Dr. George Engelman .... 
Towa.. .-| K. H. A. Scheeper... 
@alifornraye ye sie ave. ciacesees Drees Gab bousetsicte.s6 ens 
Bermiudaljevets sas, ccersessierete | Surgeon Wellis........... 
| 
Montreal....... eee ratte .-| J. H. Huguet Latour...... 
| Dr. Archibald Hall........ 
Central America.........- VB Sablalsteds\sjcrcicics cece. 
South America ......ce00- Edward A. Hopkins....... 


Residence. 


Toronto, Canada. 
Baltimore. 
Waccaman. 

Key West. 

St. Louis. 


..-| Pella, Marion county. 


San Francisco. 
Centre Signal 
Island. 


Station, Inland 


Panama. 
Ascension, Paraguay. 


Observers commencing since January, 1854, up to June 1, 1854. 


State. 


Massachusetts. ...ee.¢- 


Rhode Island... ...6...s;0:e\% 
Connecticut.........cece. 


Wew York. 2... «<< oeseeer 


New Jersey 


Pennsylvania 


ee 


Maryland..... Ecicie) seis atorets 


Virginia 


a0 0 © epee ene we eesee 


eter eer seen 


soeeve 


Mississippi... cess 


eroeeoee 





A. R. Green . 


Dr. James W. Robbins. . 


B. R. Gifford.. ise weil 


Albert Schlegel... Polelaiste\siens ere 
Prof. P, A. Chadbourne.... 


Samuel Powel..... 
Geo. Manchester 


erereee 


Prof. John Johnston.... 


Dr EVAN als. 6is eyersiars ave 
John F. Jenkins..... Seistere 
Wiarrenves Adams: < sr:.0015.4 
Rev. WD? Wilsons. .6.2 0:3 
Pr. Sanford B. Hunt.... 
Prof. George H. Cook 


J. Re Lowrie . ntaleietsieetaisisiete 


Jed. Hotchiss 
A. Nettleton 


J. Bryant Smith, M. D.. 


-| Thornton Carpenter....... 


H. W.. Ravenel)... .cs00.0 


William Schley......... 
Prof. Wm. D. Waltiamnet 


Rev. J. Avery Shepherd. . 
Wm. Henry Waddell..... 
ROL PELATD EDs «0100 0100/07 


eccreeecceee 





Residence. 


-| Uxbridge, Worcester county. 

Wood’s Hole, Barnstable county. 
Taunton, Bristol county......... 
William’s College, Williamstown. 


Newport, Newport county. 
Portsmouth, Newport couuty. 


West Cornwall, Litchfield county. 
Middletown, Middlesex county. 


Angelica, Alleghany county. 
White Plains, West Chester. 
Glen’s Falls, Warren. 
Geneva, Ontario county. 


..| Buffalo, Erie county. 


New Brunswick, Middlesex co’ty. 


Warrior’s Mark, Huntingdon co. 


.| Andersville, Perry county. 


Meadville, Crawford county. 
Hagerstown, Washington county. 


Bridgewater, Rockingham, county. 
Lynchburg, Campbell county. 


-| Lincointon, Lincoln county. 


Charleston, Charleston county. 
Aiken, Barnwell county. 


.| Augusta, Richmond county. 
.| Madison, Morgan county. 


Lake Washington, Washington co. 
Grenada, Yalabusha county. 
Oxford, La Fayette county. 
Jackson, Jackson county. 
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LIST—Continued. 











State. Name. Residence. 
TGOWISIATIA Ne isieseisieiele esieie'e o/« BrotaaWeele Riddell. sce ev New Orleans, Orleans county. 
Kentucky. ...-s.secceces ALPE es Bixby oss: Sabie sie ee Lafayette, Christian county. 
J. De Shane’ .’.., ssinweic' o.0j0 66 Lexington, Fayette county. 
IOs ierore's)'s ereieie.e\e(s\oKoe)i0\0.° John Ingram... «<<... ---| Savannah, Ashland county. 
D. G. W. Livesay........ Gallipolis, Gallia county. 
Dr. J. P. Kirtland ....... East Rockport, Cuyahoga county 
Edmund W. West.........| Huron, Erie county. 
Michigan ......sescrseces Dr.:S: 5. Mitchell . <i)... | East Saginaw, Saginaw county. 
Alfred: E: Carrier ........-. Grand Rapids, Kent county. 
Prof. Alexander Winchell .| Ann Arbor, Washtenaw county. 
aT ATAMATelecctakoustelcksie. e's c/s cis) VP IRWAUERE cr eferelecfotclevesccreio\s Kendallville, Noble county. 
W. B. Coventing ......... do oO. 
Daniel H. Roberts........ New Garden, Wayne county. 
TOWa, «00.00.0000 ee tee cece E. H. A. Scheeper...... »-| Pella, Marion county. 
JWASGOMISII sisiniezei0\ejsicis veiele'e G..Z. Livingston ;<is:20i0010 +: Hudson, St, Croix county. 
Jee lua PHAM ls axel eelsloleis's| Milwaukie, Milwaukie county. 
Prof. Wom. Borters.. 0c. Beloit, Rock county. 
Minnesota..... Siastareinc fers Rev. Solon W. Mauncey..| Fort Ripley. 
Dr. ©. L. Anderson....... St. Anthony’s Falls, Ramsey co’y. 
OTE POM 10) cinis 0 \cc.0 v'coreie sists John D. Post... c.¢sseceses Oregon City. 
California, ....scseccvvees Dr. J. H. Gibbons......../ San Francisco. 








5 


66 EIGHTH ANNUAL REPORT OF 


REPORT OF THE EXECUTIVE COMMITTEE. 


The Executive Committee submit to the Board of Regents the follow- 
ing report, relative to the present state of the finances, and the expendi- 
tures during the year 1853. 

They are happy to inform the Board that, after a strict examination 
of the accounts, they are enabled to present a very satisfactory state- 
ment of the present condition of the finances, and the result of the 
investigations as to the expenditures during the year. 

The whole amount of the Smithsonian bequest, deposited in the trea- 
sury of the United States, (from which an annual income, at 6 per cent., 
as derived ‘Of, poU; i Ugh aa) Meri telctep sett aay int a 2 aisles ot $515,169 00 
Amount of unexpended interest, reported 

last year as in charge of Messrs. Cor- 

cpran. Gc Rigs Serer haga eae haha 3 $208,800 00 
From which deduct amount expended on 

the buildmg during the past year.... 29,391 98 


179,408 02 
Of this it is proposed to expend the further 


SU: OF see eee tee ree 29,408 02 


Which will leave to be added to the princi- 
pal, according to the original proposition 
of Professor“ Bacnecers i ee ee cic ee 150,000 OO 


The whole fund ‘willithen be-: 2.2 ..cecctwolse 665,169 OO 
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Statement in relation to the expenditures of the Smithsonian Institution during 


the year 1853. 





BUILDING, FURNITURE, FIXTURES, ETC. 
Pay on contracts. .++..+ss+0- miatisisv aiefslaiacicia}alsVard svi sie'ss, 6\>/sia)e/s.0's 
Pay of architects, superintendents, &c....... . 
Magnetic observatory . 
Expenses of building committee......... Sc 
Miscellaneous, incidental to building.........-. e esicievelares 
Furniture, &c., for uses in COMMON... ..0.-. ee eeeeeeerees 
Furniture for library ....esesesese cece ee cees eivlesiefalsreluicheilels ne 


eecneeer eee eee oe eee sere eee eo 8 © Oe 


GENERAL EXPENSES. 


Expenses of Board of Regents........ 
Lighting and heating.........-.- oe 
Postage...... é 
Transportation ..... afereeiejsieicisieys eiesia\el~ : 
Stationery. ....s.eeeee 
General printing... .csscesreevocensceuecees feiss falefeversesete steve 
Apparatus ......0.. 
Incidentals general .......ese-s 
Watchman. . cise cwcccevsencs Pratehelereleletotere astereheieios eetcierslcteotsiete 
Salaries general........ 


wees 


Peer ee ene ers reo eB Bee ee eeseeeor ae Deeherseneoee 


eco ose eer eee esreoe 


weer ee eee eee eee eer eee ese sees 


PUBLICATIONS, RESEARCHES, AND LECTURES. 


Smithsonian Contributions to Knowledge .....2...2eeseeree 


Reports on progress of knowledge... ......eeeeeee ce eeeceee sievale 
Other publications.............. sistohelotele ererstehovalsieusto}cfelelere siatelsiers 
Meteorology ....cccccsccscevscs farelorlsateishepshcieictelasiokehereletesscrste io 
PayAOUplCCtUKCTS cele co esje/ele o/elofeie 6.01 «-elsieis v/a%ew\e Sielsisieicrersiesiisietels 
Illustrations and apparatus for lectures....0..++eeceeees Selerete 
Attendance and lighting lectures, &C......-seeeeeeees ecescees 
LIBRARY, MUSEUM, AND GALLERY OF ART. 

WOstrOfDOOKS) srelereie)sie ele) cxeleie) «/0/2\e) siefele sieieiaieie;e eet : 


Stereotyping and printing 
Mefetderra isto DIAN y as areciosels\s!= sleleiels o,c/cicie.o se 6:cige/ela eoies se 0 ts 
pSalanleRsml TN taygey sfcleis/elelo.crs</sieleis)els\«10\ l= 0:0105s a)sfaiojsjaieie\ 9/2) v0] ose di) ef 
ixploratlOnsy MUSCUME. oc <6\cic co's o oes ss bc 0. 00 0s osvie vol vices 6 ole 
Expense of collections, museum..........+- Bhatt sloleyescin\ohoveotavevctens 
Incidentals,, MUSCUM ss «052.000 «0010-0 25/0 Skeleusinneretereterer e's sterestclevereye 
alAnIOS, MUSEUM. cicias.c cles sretes see 


Motaliexpenditures 10) 1853.5. ssiceise.siciacisiess2 e+ ; 


$25,500 00 
1,580 70 
1,578 28 

77 00 
184 84 
354 05 
17 11 


-— 


646 47 
364 28 
1,913 19 
6 50 

894 19 
203 50 


367 00 
4,099 92 








8,160 04 
139 29 
1,116 58 
2,346 51 
783 00 
661 84 
445 40 





841 
1,318 
1,581 
2,499 

250 

240 

999 
1,999 


195 00 | 


*3,352 42 





$29,391 98 


12,042 


13,652 66 


8,960 82 


64,047 93 





* Including $948 34, charged for interest on over-drafts during the year. 


The following is a general view of the receipts and expenditures for 


the year 1853: 





RECEIPTS. 


Balance in the treasury, as per last report....... 5.6 50 
Interest on the original fund for the year 1853.........se20008% 
Interest on the extra fund for the year 1853....... ‘ 


ee eeeee er. eee 


EXPENDITURES, exctusive oF BUILDING. 


For items common to the objects of the Institution........... 
For publications, researches, and lectures.........eeeseeeeeees 
For library, museum, and gallery of art..... sisleisiele/e’e 
Balance inthe treasury «|0\c.e/cs/ ais etletieia a) 6 ve.eicleie sae ele Siecle e's ecs 





$250 49 


10,440 00 
| 
12,042 47 
13,652 66 


8,960 82 
6,944 68 


| 
30,910 14 

| 

| 


$41,600 63 


41,600 63 
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An appropriation of $30,000 was made at the last meeting of the 
Board of Regents, to be expended under the direction of the Executive 
Committee and the Secretary, for carrying on the operations of the In- 
stitution. 

From the foregoing statement of accounts it will be seen that while 
the library and museum have had their share of the appropriation, the 
active operations have exceeded their part by upwards of $4,000. 
This excess has been caused, principally, by printing and preparing 
for the press a number of memoirs which are to form the volume of 
contributions for the year 1854. 

Whatever may be the future distribution of the income, a greater ex- 
penditure than has been made for the libre ary and museum, aun ing the 
past year, could not, in the opinion of the committee, have been judicious. 

The additions to the library and museum, the former of which were 
chiefly in return for the publications of the Institution under the system 
of exchanges, have been considerable and valuable. A particular esti- 
mate of these will be presented to the Board hereafter. 

The Board are referred to the report of the Secretary, recently sub- 
mitted, for a detailed account of the operations of the Institution during 
the past year. The committee think that these operations are in har- 
mony with the law of Congress, with the objects of the founder of the 
Institution, and successfully carry out his idea of the increase and diffu- 
sion of knowledge. 

After the present year, during which the building will probably be 
completed, the fund for annual expenditures will “be somewhat en- 
larged, and increased benefits, it is hoped, will be realized. 

J. A. PEARCE, 
A> D: BACHE, Executwe Committee. 
Je: G;, LOLTEN, 
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REPORT OF THE BUILDING COMMITTEE. 


The Building Committee of the Smithsonian Institution beg leave to 
present to the Board of Regents the following report of their operations 
and expenditures during the year 1853: 

It will be recollected by the Regents that the first plan of the Smith- 
sonian building contemplated finishing the interior with wood and plas- 
ter, and that the Board subsequently adopted a resolution directing the 
wood-work to be removed and its place to be supplied with fire-proof 
materials. 

In accordance with this resolution, the Building Committee directed 
plans and estimates to be made by Captain B. 8. Alexander, of the 
United States corps of Engineers. These plans were laid betore the 
Board at the last meeting, and approved; reserving, however, to the 
Building Committee the right to make any changes which they might 
think desirable during the progress of the work. Mr. Renwick having 
retired from the office of Architect, Captain Alexander was appointed 
in his place. 

It will also be recollected by the Board, that shortly before the close 
of their last session, Mr. Gilbert Cameron, the former contractor, peti- 
tioned the Regents to be allowed to finish the building, alleging that, if 
he was not granted this privilege, his reputation as a builder would be 
injured; and also affirming that he was legally entitled to be allowed to 
complete the work, by the terms of his original contract, which the Board 
had never declared forfeited. 

This subject was referred to the Building Committee, and legal advice 
was asked by them in reference to it, from J. M. Carlisle esq., who 
has acted for some years as counsel to the Board of Regents. His 
opinion was in favor of the claims of Mr. Cameron. The ques- 
tion was also submitted to P. R. Fendall, esq., United States dis- 
trict attorney, who coincided in opinion with Mr. Carlisle. 

In accordance with these opinions, the committee concluded to let 
Mr. Cameron proceed with the work on the terms which he had pre- 
viously submitted to them, and which.was within the estimate which 
had been made by the architect. 

Some delay unavoidably took place in arriving at this decision, and 
consequently the work was not commenced until June 13, 1853. 
Since then, however, it has been prosecuted with great vigor, and to 
the entire satisfaction of the Committee. The roof has been tempora- 
rily secured, the entire frame of wood work which occupied the inte- 
rior removed, and a cellar excavated. A large brick sewer has been 
constructed through the middle of the building, and carried outward 
toward the canal, by which the cellar may be thoroughly drained and 
all waste water discharged. The foundation walls, piers, and arches, 
of a spacious and commodious basement, have been completed ; the 
piers in the main story have been built, and the beams and arches of 
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the floor for the rooms above finished. The brickwork of the upper 
story has also been completed; in short, the masonry from the founda- 
tion to the roof, and more than nine-tenths of the brickwork, have been 
finished. The principal part of the work yet remaining to be accom- 
plished, according to the statement of the architect, may be classified 
as follows: 

1. Finishing the necessary stairways for the lecture room and gal- 
lery. 

2. Supporting the roof, so that the columns in the second story may 
be dispensed with. 

3. Completing the interior finish, such as flooring, plastering, paint- 
ing, &c. 

4. Fitting up the lecture room with seats. 

The Committee found great difficulty in deciding upon a proper posi- 
tion and plan of a lecture room, and, after much deliberation and frequent 
consultations, finally concluded to place it in the second story, in the 
middle of the main building, where the greatest width could be ob- 
tained. 

The original plan contemplated the placing of the large lecture room 
on the first floor; but in this position it was impossible to procure a 
sufficient space, uninterrupted by large columns, which would materially 
interfere with the employment of the room for the purpose intended. 
In endeavoring to overcome this difficulty, it was at one time proposed 
to support the floor of the whole space of fifty feet in width, by means of 
heavy girders ; but this being considered unsafe, the idea was abandoned. 
The only plan, therefore, at the option of the Committee tor providing a 
suitable lecture room, was that which has been adopted. According 
to the present income and policy of the Institution, this is cheaper than 
any other plan proposed; and should the building ever be required for 
other purposes, such as an entire museum or library, the division walls 
could easily be removed, and the whole space reconverted into one 
large room. The plan adopted, therefore, makes the best provision for 
the present wants of the Institution, and can readily be adapted to any 
proposed change in the future application of the building. The whole 
of the first story has been thrown into one large room, with arrange- 
ments for dividing it, if necessary, by screens, into two apartments, 
with a central hall or wide passage between. 

The Committee have kept constantly in view the idea of rendering 
the main building entirely fire-proof, and of constructing it in the most 
durable and substantial manner. This they have been enabled to ac- 
complish through the constant supervision of Captain Alexander, who, 
as it appears to the Committee, has successfully evinced in this work a 
combination of practical skill and scientific knowledge. 

From a comparison of the work done with that which remains to be 
accomplished, the architect is of opinion that, should nothing happen to 
prevent it, the building will be finished during the present year, and 
ata cost within the estimate; consequently, the $58,000, recommend- 
ed to be set aside by the Executive Committee in their last report, 
together with a portion of the income of the past year, will be sufficient 
to detray all the expenses, and leave the $150,000 untouched. This 
refers, however, mainly to the completion of the building, and not to 
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ihe furniture, which must be purchased by degrees out of the accruing 
interest on the above mentioned sum. 

At the last session of the Board of Regents a resolution was adopted 
authorizing the erection of a small building for a Magnetic Observatory. 
This structure has been completed, and is now furnished with instru- 
ments, and will soon be in successful operation. It consists of a small 
room twelve feet by sixteen, under ground, enclosed by a nine inch 
brick wall, within which the instruments are placed. ‘This room is 
surrounded by a rough stone wall, leaving a space of two feet in width 
on each side to permit a free Ghoulabon of air, for keeping the interior 
apartment dry. Above ground the structure is of wood, so finished 
as to correspond to some extent with the architecture of the Smithso- 
nian Building, and consists principally of an entry and one room sixteen 
feet square, to serve as an office, and computing room for the observer. 
The whole cost of this building was $1,578 28. The entire expendi- 
ture on the building during the past year, exclusive of the magnetic 
observatory, is as Follow a2 


Payson: CONMACES: 2. ek a he se nats ee es Bee ode $25,500 00 
imMmehitect, and, draughtsmens. 2.4 .i. sss 45c5.0 023 Yess edo.) 15080) 70 
Micsecllancoussineidentals..<. 5 shoe Seesaw Caen de 261 84 
WrenlnGtin@e set Sk ln SI US cod ook a ahs SALW) Oe AG1,-16 


27,813 70 


Respectfully submitted, 
RICHARD RUSH, 
JOHN W. MAURY, + Exceutive Committee. 
JOSEPH HENRY, 
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PROCEEDINGS 


OF THE 


BOARD OF REGENTS. 


SEVENTH ANNUAL SESSION OF THE BOARD OF REGENTS. 


[Continued from last Report.] 


Wasuineton, March 12, 1853. 


The Board of Regents met this day at 10 o’clock, A. M. Present : 
Messrs. Colcock, Fitch, Mason, Maury, Totten, the Secretary, and W. 
W. Seaton, Treasurer. 

The proceedings of the last meeting were read and approved. 

The Secretary brought before the Board the subject of the disposi- 
tion of the surplus fund, and stated that Messrs. Corcoran & Riggs had 
offered to allow interest at five per cent. if the deposit was continued 
with them. 

Mr. Fitch offered the following resolution, which was adopted : 

Resolved, That the surplus fund of $208,000 now on deposit with 
Corcoran & Riggs, be continued with them for twelve months, on their 
proposition to pay interest thereon at five per cent; provided, that a 
part thereof, not exceeding $58,000, may be withdrawn for building 
expenditures during the year, and that they deposit the same or 
equivalent securities to those now held therefor, to be approved by the 
Regents then in Washington and the Secretary. 

Mr. Colcock offered the following resolution, which was adopted : 

Resolved, That during the year 1853 the sum of thirty thousand dol- 
lars ($30,000) out of the Smithsonian income be, and is hereby, appro- 
priated, to be expended under the direction of the Secretary, and with 
the advice of the Executive Committee, to defray the expenses of the 
Institution, and to carry out the several parts of the programme. 

The Secretary brought before the Board the question of a new divi- 
sion of the income of the Institution, rendered necessary by the increase 
ot the general expenses, of the addition to the sum contemplated for 
finishing the centre building for the library and collections, and other 
Causes. 

Mr. Fitch offered the following resolution, which was adopted: 

Resolved, 'That the subject of the distribution of the income of the 
Institution in the manner contemplated by the original plan of organiza- 
tion, be referred to a Select Committee, to consist of Messrs. Pearce, 
Mason, Rush, Bache, Choate, Totten, and Maury, for a report at the 
next session of the Board of Regents of such changes, if any, as in their 
opinion are desirable; and that the same Committee be instructed to 
report fixed regulations relative to the reception of donations, &c. 
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General Totten offered the following resolution, which was adopted: 

Resolved, That the Building Committee, and the Executive Commit- 
tee jointly, be instructed to take into consideration and decide upon the 
propriety of making such alterations in the east wing of the Smithsonian 
building, as to convert it into a suitable dwelling for the Secretary, and 
that the Building Committee carry into effect the decision of the Jomt 
Committee. 

The Board then, on motion, adjourned sine die. 


EIGHTH ANNUAL SESSION OF THE BOARD OF REGENTS. 


Wasuineton, January 4, 1854." 


In accordance with “a resolution of the Board of Regents of the 
Smithsonian Institution, fixing the time of the beginning of their annual 
meeting on the first Wednesday of January of each year, the Board 
tet this day in the Regents’ room. 

Present: Messrs. English, Mason, Maury, Stuart, Totten, and the 
Secretary. 

In the absence of the Chancellor, and on motion of Mr. Maury, Mr. 
Mason was called to the chair. 

The Secretary informed the Board of the re-appointment of Mr. 
Meacham, of Vermont, and the appointment of Hon. Wm. H. English, 
of Indiana, and Hon. David Stuart, of Michigan, as Regents of the 
Smithsonian Institution on the part of the House of Representatives of 
the present Congress. 

The Secretary stated that the accounts and reports of the Institution 
would be ready for presentation at the next meeting ; whereupon, the 
Regents, after examiming the building, adjourned to meet on Saturday, 
14th January, at 10 o’clock, a. m. 


Wasuineton, January 14, 1854. 


An adjourned meeting of the Board of Regents of the Smithsonian 
Institution, was held in the Smithsonian building on Saturday, January 
14, at 10 o’clock, a. m. 

Present: Messrs. Bache, English, Mason, Maury, Meacham, Pearce, 
Stuart, Taney, Totten, the Secretary, and W. W. Seaton, Esq., Treas- 
urer. 

The Chancellor, Hon. Roger B. Taney, took the chair. 

The proceedings of the last meeting were read and approved. 

The Secretary mformed the Board that a meeting of the ‘* Establish- 
ment ” had been called by order of the President of the United States, 
in May last. The proceedings of the meeting were then read. 

Mr. Maury, on the part of the Building Committee, submitted its re- 
port, which was read and adopted. 

The Treasurer, W. W. Seaton, esq., presented the details of the ex- 
penditures during the year 1853; also a general statement of the 
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finances; which were, on motion, referred to the Executive Com- 
mittee. 

The Secretary called the attention of the Board to the fact that a 
resolution had been adopted by the House of Representatives, appoint- 
ing a Committee of nine to inquire into the expediency of withdrawing 
the Smithsonian fund from the Treasury of the United States, and in- 
vesting it in some safe stocks. 

On motion of Mr. Mason, the consideration of the subject was post- 
poned until the Secretary should be called upon by the Committee of 
the House for information, and his report was presented to the Board. 

The Secretary presented his report of the operations of the Institu- 
tion for the year 1853, which was in part read. 

On motion of Mr. Maury, it was 
* Resolved, That the vacancy existing in the Building Committee be 
filled by nomination of the Chair. © 

Whereupon, Mr. Wm. H. English was appointed. 

The Board then adjourned to meet on Saturday, January 28, at 
10 o’clock, a. m. . 


Wasuineton, January 28, 1854. 


An adjourned meeting of the Board of Regents was held on Satur- 
day, January 28, 1854, at 10 o’clock, a. m. Present: Messrs. Bache, 
English, Maury, Meacham, Pearce, Stuart, Taney, Totten of the board, 
W. W. Seaton, esq., treasurer, and the Secretary : 

The Chancellor took the chair. 

The minutes of the last meeting were read and approved. 

The Secretary stated to the board that honorable Joseph R. Chan- 
dler had offered to present to the House of Representatives, the peti- 
tion of the board relative to funding the $150,000 of surplus income 
in the treasury of the United States, and to move that it might be re- 
ferred to the committee which had been appointed by the House rela- 
tive to the Smithsonian fund. 

Whereupon, on motion of Mr. Pearce, the original memorial of the 
board to Congress was referred to the Executive Committee, with in- 
structions to make such modifications in the wording of it as in their 
judgment might be rendered necessary by present circumstances. 

A petition was presented from Gilbert Cameron, the contractor of 
the building, requesting the payment of the money due him, which 
had been kept back on account of a law suit between himself and one 
of the sub-contractors. 

In reference to the same, Mr. Maury, on behalf of the Building Com- 
mittee, presented a letter from J. M. Carlisle, esquire, attorney of the 
board, stating that the suit had been dismissed, and that the court had 
decided that the Board of Regents could not be sued. Mr. Maury also 
presented, on the part of the Building Committee, a letter from Joseph 
H. Bradley, esquire, requesting that the money be retained by the 
Board until the before mentioned law suit was finally decided. 

On motion of Mr. Pearce, the subject was referred to a committee, 
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with power to order the money to be paid in whole or in part, if in 
their judgment it was thought proper. 

The chair appointed Messrs. Mason, Meacham and Totten, as the 
committee. 

The Secretary laid before the board a bill from Henry Parish for a 
copy of Canina’s work on architecture, purchased by James Renwick, 
junior, for the Institution in 1847, and now in the library, but which 
according to an accompanying letter from Mr. Renwick had never 
been paid. 

On motion of Mr. Meacham, the Secretary was directed to settle the 
bill, provided on examining the accounts, no evidence could be found 
of its having been paid. 

The Building Committee exhibited to the Board the drawings for the 
new lecture room. 

The Secretary read the continuation of his report relative to the 
publications, correspondence, magnetism and meteorology. 

A number of letters received since the last meeting, and the answers 
to them, were read to illustrate the character of the correspondence of 
the Institution. 

Mr. Meacham offered the following resolution : 

Resolved, That the Secretary and other officers of the Smithsonian 
Institution be directed to furnish the Board of Regents with estimates of 
appropriations necessary to be made in order to carry on the Institu- 
tion the ensuing year, according to the laws for its organization. 

After some discussion, the resolution was postponed for further dis- 
cussion until the next meeting. 

On motion, the board then adjourned to meet on Saturday, February 
11, at 10 o’clock a. m. 


Wasuineton, February 11, 1854. 


A quorum not being present, the board adjourned to meet on Satur- 
day, February 18, at 10 o’clock a. m. 


Wasuineron, February 18, 1854. 


An adjourned meeting of the Board of Regents of the Smithsonian 
Institution was held on Saturday, February 18, 1854, at 10 o’clock, a. 
m. Present: Messrs. Bache, English, Maury, Meacham, Pearce, ‘Taney 
of the Board, and the Secretary : 

The Chancellor took the chair. 

The minutes of the last meeting were read and approved. 

A communication was read by the Secretary, in reference to the 
Wynn estate, which, on motion of Mr. Pearce, was referred to Mr. 
Mason, to whom prior communications on the same subject had been 
referred. 

A memorial was presented from Dr. 8. Spooner of New York, offer- 
ing to present to the Institution the original copper-plates of the Mu- 
sée Francais and the Musée Royal, on condition that it would publish 
under his superintendence an edition of these works. 
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On motion of Mr. Pearce, the Secretary was directed, on the part 
of the Institution, respectfully to decline the proposition of Dr. Spooner, 
the Regents not considering themselves authorized to engage in such 
an e nee prize. 

The Secretary stated to the Board that Professor Wilson, of the Eng- 
lish Commission to the Exhibition of the Industry of All Nations at New 
York, had presented to the Smithsonian Institution a set of models, 

casts, and drawings, to be used in teaching the arts of design. 

The Secretary proposed to lend these to the Metropolitan Mechanics’ 
Institute, of this city, for the use of its School of Design ; which propo- 
sition was agreed to by the Board. 

The Secretary read ‘the correspondence between the Smithsonian In- 
stitution and the California Academy of Natural Sciences, in which the 
latter authorize the former to purchase a full set of meteorological and 
magnetic instruments for the use of the society ; the means of defraying 
the expense of the purchase having been generously provided by its 
President, Dr. A. Randall. 

A memoir on the ‘Europo American Physical Man” was laid 
before the Regents, which had been submitted to the Institution for 
publication since the last meeting of the Board. 

Professor Bache presented a specimen of the photographic register 
of the motions of the magnetic needle, taken at the magnetic observa- 
tory of the Smithsonian iaeuitati ion. 

The Secret tary informed the Board that the annual meeting of the 
United States Agricultural Society would be held on the 22d instant, 
in the Srcheomian Institution, and read the following extract from the 
address of the President of that Society : 

‘Our location at the national capital gives us peculiar facilities for 
intercommunication and for intercourse with members of Congress, re- 
presenting all parts of our widely extended country. We may also 
secure many benefits from the Smithsonian Institution, whose objects 
are the general increase of knowledge and _ the promotion of science, 
objects so analogous to those of this Association as to give importance 


oO 
to the question whether reciprocal benefits might not be expected from 


closer relations. By the courtesy of this Institution we have been per- 
mitted to occupy their commodious apartments, and an inquiry should 
be made by our Executive officers, or a special committee, to ascertain 
what room or rooms can PE abana for the future accommodation of 
this Society. We need a public building, or offices in some existing 
edifice, for our Corresponding Secretary ne Treasurer, for the preser- 
vation of our records, and of the agricultural seeds and products which 
are now in our possession, or may be hereafter required, and also for 
an agricultural library, museum, and cabinet.” 

On motion of Mr. Maury, the Secretary was authorized to offer such 
accommodations and facilities to the United States Agricultural So- 
ciety as the Institution had at its disposal. 

The continuation of the Secretary’s report, relative to the Library, 
Museum, and Exchanges, was presented, but the reading was_post- 
poned till the next meeting. 

The resolution offered by Mr. Meacham, at the last meeting of the 
Board, was then taken up for consideration. 
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Mr. Pearce moved to amend it by inserting the “Executive Com- 
mittee and the Secretary,” in place of the “Secretary and the other 
other officers of the Institution.”’ 

On motion of Mr. English, the resolution and amendment were re- 
ferred to the Special Committee which was appointed at the last ses- 
sion on the distribution of the income of the Institution, consisting of 
Messrs. Pearce, Mason, Rush, Bache, Choate, Totten, and Maury. 

As Mr. Choate had signified, in a letter to the Secretary, his ina- 
bility to attend the meetings of this Committee, on motion of Mr. Eng- 
lish, his place was filled by the appointment of Mr. Meacham. 

The Board then adjourned to meet on Saturday, February 25, at 16 
o’clock, a. m. 


Wasuineton, February 25, 1854. 


An adjourned meeting of the Board of Regents of the Smithsonian 
Institution was held on Saturday, February 25, 1854, at 10 o’clock, 
a. m. 

Present: Messrs. Douglas, English, Maury, Mason, Meacham, Pearce, 
Rush, Stuart, and the Secretary. 

Hon. Stephen A. Douglas appointed from the Senate of the United 
States as a Regent of the Institution, to fill the vacancy occasioned by 
the expiration of the term of Hon. R. M. Charlton, appeared and took 
his seat in the Board. 

In the absence of ghe Chancellor, Mr. Pearce was called to the chair. 

The minutes of the last meeting were then read and approved. 

The Secretary laid before the Board for inspection, the proof-sheets 
and illustrations of a memoir, by John Chappelsmith, on the ‘Tornado 
which occurred near New Harmony, Indiana, in L852. 

The Secretary stated that, in accordance with the resolution of the 
Board at its last meeting, the use of the lecture room of the Institution 
had been given to the United States Agricultural Society, which had 
held its sessions there during the past week. 

The continuation of the Report of the Secretary was read. 

The Board then adjourned to meet on Saturday, March 4, 1854. 

. 


Wasuineton, March 4, 1854. 
A quorum not being present, the Board adjourned to meet on Satur- 


day, March 11, 1854, at 10 o’clock, a. m. 


Wasuineton, March 11, 1854. 


An adjourned meeting of the Board of Regents was held on Satur- 
day, March 11, 1854, at 10 o’clock, a. m. 

Present: Messrs. Bache, English, Maury, Mason, Meacham, Pearce, 
Totten, and the Secretary. 

In the absence of the Chancellor, Mr. Pearce was called to the chair. 

The minutes of the last meeting were read and approved. 

The Report of the Executive Committee in relation to the finances 
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and expenditures of the Institution, during the year 1853, was pre- 
sented by the Chairman, Mr. Pearce. 

On motion of Mr. Mason, the report was accepted. 

The Committee to which was referred the resolution of Mr. Fitch, 
offered at the last session, and also the resolution offered by Mr. 
Meacham, at the meeting of the Board, January 28, 1854, reported the 
following resolution, and stated that a full report on the general snbject 
would be made hereafter : 

Resolved, That the Executive Committee and the Secretary of the 
Institution be instructed to submit to the Board of Regents, at the cém- 
mencement of each and every year, an estimate, in detail, of all sums 
which will be required for the expenditures of the current year, as a 
basis for specific appropriations to be made by the Board. 

On motion, the resolution was adopted. 

The Secretary stated to the Board that a memorial and resolution, 
relative to funding $150,000 in the Treasury of the United States, had 
been submitted by Hon. Joseph R. Chandler to the House of Repre- 
sentatives, and had been referred to the Committee previously ap- 
pointed by the House to consider the expediency of withdrawing the 
Smithsonian fund from the Treasury of the United States and investing 
it in some safe stock. 

The Special Committee to which was referred the subject of pay- 
ment to Gilbert Cameron of the money due him which had been kept 
back on account of a lawsuit between him and one of the sub-con- 
tractors, reported that they had ‘‘examined the question referred to 
them, and were of the opinion that the balance dhe Gilbert Cameron 
should be paid to him, and direct accordingly.” 

The Secretary stated that, in accordance with this direction, he had 
paid Mr. Cameron $10,000, but had reserved a part of the money until 
the account could be critically examined. 

A memorial from the American Philosophical Society to the Congress 
of the United States, praying ‘that the President of the United States 
should be authorized to enter into such correspondence with the gov- 
ernment of Great Britain as may secure, in a reasonable time, a proper 
uniformity of comage in the mode that may be found most discreet 
and convenient,’ was laid before the Board for its co-operation and 
approval. 

On motion of Mr. Mason, the subject was referred to the Executive 
Committee. 

A communication was read from Mr. J. R. Lambdin, President of 
the American Academy of Fine Arts, Philadelphia, recommending that 
the Smithsonian Institution should procure moulds from the best and 
most useful specimens of the collection in the British Museum, known 
as the Elgin Marbles, and that from these moulds, casts should be pro- 
duced and sold at cost to such academies of art, &c., as may desire 
their possession. 

On motion of Mr. Mason, this subject was referred to the Executive 
Committee. 

The continuation of the Report of the Secretary in relation to the 
Museum, Exchanges, &c., was read. 

The Board then adjourned to meet at the call of the Secretary. 
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SPECIAL MEETING. 
Wasuineton, April 29, 1854. 


A special meeting of the Board of Regents of the Smithsonian Insti- 


tution, 


tS 


called by the Secretary .at the request of Messrs. Meacham, 


English and Stuart, was held on Saturday, April 29, 1854, at 10 o’clock. 
Present: Messrs. Bache, Douglas, Hawley, Maury, Meacham, Pearce, 


Taney, and the Secretary. 
The Chancellor took the Chair. 
were read and approved. 


The minutes of the last meeting 


Mr. Pearce, in behalf of the Executive Committee, presented the 
following estimate of the appropriations to be made for the year 1854. 

“The Executive Committee recommend the following appropria- 
tions for the present year, from the income of the Institution : 
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The Committee have not recommended an equal distribution between 
the active operations on the one hand, and the Library, Museum, &c., 
on the other, because the compromise resolutions which require such 
equality of distribution do not go into effect until the completion of the 
building.” 
J. A. PEARCE; 

A. D. BACHE, Executive Committee. 
J> Ge OT TEN. 


On motion of Mr. Pearce, the above Report was laid upon the table. 


The Secretary presented the following letter to the Board, in com- 
pliance with which he had called this special meeting: 


Wasuineton, April 13, 1854. 

Prof. Jos. Henry, 

Secretary of the Smithsonian Institution. 

In accordance with the provision of the third section of an act estab- 
lishing the Institution, the undersigned request you to appoint a special 
meeting of the Regents on Saturday, the 29th inst., at 10 o’clock, a. m. 

J. MEACHAM, 
W. H. ENGLISH, 
D. STUART: 


Mr. Meacham then stated the reasons why he had requested this 
special meeting. 

Mr. Pearce stated that the subject brought before the Board by Mr. 
Meacham, was now under consideration by a Special Committee ap- 
pointed by the Regents, which would be ready to report at the next 
meeting. 

On motion, the subject was postponed till the next meeting of the 
Board. 

The Board then adjourned to meet on Saturday, May 13, at 10 
o’clock, a. m. 


Wasurneton, May 15, 1854. 


An adjourned meeting of the Board of Regents was held on Satur- 
day, May 13, at 10 o’clock, a. m. 

Present: Messrs. Bache, Hawley, Maury, Meacham, Pearce, Tot- 
ten, and the Secretary. 

The Chancellor being absent, Mr. Hawley was called to the chair. 
The minutes of the last meeting were then read, and after correction, 
approved. | 

Letters from Hon. R. B. Taney, Chancellor of the Institution, and 
from Hon. Richard Rush, stating their inability to attend this meeting 
of the Board, were read by the Secretary. 

Mr. Pearce, Chairman of the Special Committee on the resolutions 
of Messrs. Fitch and Meacham, stated that it was ready to report, but 
as it was considered desirable to have a full meeting of the Board when 
the subject should be discussed, he moved that the Board adjourn. 
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The Board then adjourned to meet on Saturday, 2Uth inst., at 10 
o’clock, a. m. 


Wasuineton, May 20, 1854. 


An adjourned meeting of the Board of Regents was held on Satur- 
day, May 20th, at 10 o’clock, a. m. 

Present: Messrs. Bache, Choate, Douglas, English, Hawley, Maury, 
Mason, Meacham, Pearce, Stuart, Totten, and the Secretary. 

In the absence of the Chancellor, Mr. Hawley was called to the 
chair. 
The minutes of the last meeting were read and approved. 


* 


Mr. Pearce, @hirman of the Special Committee* appointed by the Board of 
Regents of the Smithsonian Institution, to which was referred the resolutions 
of Hon. Mr. Fitch and Hon. Mr. Meacham relative to the distribution of 
the income of the Smithsonian fund, etc., made the following report : 


The Committee who were directed to report whether it is desirable 
to make any changes in the distribution of the income of the Institution, 
in the manner contemplated by the original plan of organization, report 
as follows : 

The distribution and application of the Smithsonian income should 
be made, so as to answer most effectually and. beneficially the pur- 
poses for which the Institution was endowed and established. In 
making such distribution and application, the Regents should faithfully 
observe the requirements of the act of Congress establishing the Insti- 
tution, and exercise no discretion but that which the law allows to 
them. 

The purpose of the Institution is disclosed in tbe title of the act, in its 
preamble, and in its first section. The title is “* An act to establish the 
Smithsonian Institution for the increase and diffusion of knowledge 
among men.’ ‘The preamble states the bequest, by James Smithson, 
of all his property to the United States, to found at Washington, under 
the name of the Smithsonian Institution, ‘¢an establishment for the in- 
crease and diflusion of knowledge among men.” It declares the ac- 
ceptance of the trust, and “therefore for the faithful execution of the 
said trust according to the will of the liberal and enlightened donor,” 
the first section constitutes an establishment by the name of the Smith- 
sonian Institution “ for the increase and diffusion of knowledge among 
men.” 

The fifth section enacts that the Regents shall cause to be erected 
‘a suitable building of sufficient size, and with suitable rooms or halls 
for the reception and arrangement, upon a liberal scale, of objects of 
natural history, including a geological and mineralogical cabinet ; also 
a chemical laboratory, a library, a gallery of art, and the necessary 


* This committee consisted of the following Regents: Hon. J. A. Pearce, Hon. J. M. 
Mason, Hon. Richard Rush, Hon. John W. Maury, Gen. J. G. Totten, Prof. AD. Bache, 
and the Hon. J. Meacham. The gentleman last named does not concur in this report. 


. 
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lecture rooms,” &c. This section points out certain means and instru- 
mentalities by which the Institution is to ‘execute the trust” “ accor- 
ding to the will of the liberal and enlightened donor.” But it does not 
limit the Regents to these means and instrumentalities. A large dis- 
cretion is elsewhere given to them to employ other means and instru- 
mentalities ‘ for the promotion of the purpose of the testator ’’—that is, 
“for the increase and diffusion of knowledge among men.” 

“ The eighth section, inits last clause, directs an annual appropriation 
from the interest of the funds belonging to the Institution “ not exceed- 
ing an average of $25,000 annually, for the gradual formation of a 
library composed of valuable works pertaiming to all departments of 
human knowledge.” 

And the ninth section enacts that of “any other moneys which 
have accrued, or shall hereafter accrue, as interestapon the skid 
Smithsonian fund, not here appropriated, or not Pequired for the 
purposes herein provided, the said managers [Regents] are hereby 
authorized to make such disposal as they shall deem best suited for 
the promotion of the purpose of the testator, anything hereim con- 
tained to the contrary notwithstanding.” 

Let us see now, how far the Regents have complied with these re- 
quireme nts of the law. 

They have caused to be erected a building, which is, in the judgment 
of the Board, suitable, of sufficient size, of plain and durable materials, 
with suitable rooms for the reception and arrangement, upon a libe- 
ral scale, of the objects mentioned in the fifth section of the act. The 
building, it is true, is not yet completed in all its parts. This has 

een the result, partly of design, and partly of accident. As the law 
specified no period within which the building should be completed, the 
time of its completion was necessarily within the discretion of the Re- 
gents. It was obvious that if they should not hurry its completion, but 
extend the work upon it through a series of years, they would save a 
large amount of accruing interest, which, when the building should be 
finished, might be added to the permanent fund, whereby the means of 
accomplishing the purposes of the testator would be largely increased. 
An additional reason for this was, that the structure, ims slowly and 

cautiously erected, would be more solid and permanent. This policy, 
therefore, was adopted, and it was determined that the building should 
be finished in five years. An accident, well known to the Board, and 
which in the end must prove to have been fortunate, required a change 
in the plan of a part of the edifice, and a larger expenditure of money. 
This cause has further delayed the completion of the building. But 
during the present year it will be finished on the liberal scale required 
by the law, and one hundred and fitty thousand dollars of accrued in- 
terest will be saved, to be added to the principal. 

In the mean time, the Regents have made appropriations of money 
for the various objects specified in the fifth section of the act, by which 
and other means they have complied as well with the letter as the 

spirit of the law. <A large and valuable collection of objects of natural 
History has been made, and for the most part, classified; a geological 
and. mineralogical cabinet has been provided, and a chemical laboratory 


5 
has been fitted up, in which researches and experiments have been’ 
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made. ‘The building contains an apartment intended for a gallery of 
art; and some works of art, a valuable collection of engravings, have 
been purchased. 

A lecture room has been finished, and for several years lectures have 
been given at the expense of the Institution, on scientific and hterary, 
abstruse and popular subjects, the admission to which has been free. . 
A library of 12,000 volumes and 8,000 pamphlets and parts of volumes 
has been acquired by purchase, exchanges, and other means, containing 
many rare and valuable works pertaining to ali branches of knowledge, 
such as are not to be found in general libraries, and are most highly 
prized by men of science and research. 

This is a very good beginning according to the plan for the gradual 
formation of a library, which the act points out. 

Of the entire amount expended from the commencement of the In- 
stitution, a little less than one-eighth has been given to researches and 
publications. The rest has been applied to the special objects men- 
tioned in the act, and to the general expenses of the Institution. 

In the act establishing the Institution, Congress carefully and wisely 
forbore to fix the amount or proportion of the annual income which 
should be appropriated to any of the objects mentioned in the fifth sec- 
tion. They did not even determine, or limit the sum which should be 
expended on the building, nor have they in any manner indicated that 
prominence should be given to any particular means or instrumentality 
for increasing and diffusing knowledge. All this they have left to the 
discretion of the Regents, to whom they entrusted the conduct of the 
Institution. ‘They have, indeed, declared that annual appropriations 
should be made for the graduai formation of a library, and have pro- 
vided that such appropriations shall not exceed $25,000 in the average. 

This is nothing but a limitation upon the discretion of the Regents, 
and can by no rule of construction be considered as intimating the de- 
sire of Congress that such sum should be axnually appropriated. ‘The 
limitation, while it prevented the Regents from exceeding that sum, 
left them full discretion as to any amount within the limit. The in- 
terest on the Smithsonian Fund was about $30,000 per annum, and 
Congress could not but know that an appropriation of five-sixths of that 
amount per annum would leave a remainder entirely insufficient to de- 
fray the salaries and ordinary expenses of an Institution such as was 
designed by the act, and that nothing would be left for the care of col- 
lections, the lectures, and other means of promoting the purpose of the 
testator. In short, the act points owt certain instrumentalities to be 
employed in the execution of the trust, created by, and for the purposes 
specified in the willof Smithson, and gives to the Managers or Regents 
authority to dispose of all the income not required for the purposes 
specified in the act, in such manner as they shall deem best suited for 
the promotion of the purpose of the testator. As Congress did not de- 
termine what portion of the income was to be applied to the purposes 
specified in the act, it follows that such determination is to be made by 
those to whom they intrusted the conduct of the business of the Insti- 
tution; and thus the Regents are clearly invested with the power of de- 
termining how much of that income is required respectively for library, 
for museum, for lectures, or for any of the objects specified in the fifth 
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section, and what disposition they will make of so much of the income 
as they do not think requisite to apply to these objects. So the Regents 
of 1847, who adopted the plan of organization, understood the law. So 
they reported to Congress. ‘The Board of Regents, however its mem- 
bers have been changed from time to time, have always so understood 
it, and Congress, to whom they have annually and faithfully reported 
their proceedings, have never questioned the propriety of the construc- 
tion. 

In organizing the Institution, different opinions indeed were entertained 
by different members of the Board, as to the most effectual means of 
promoting the purpose of Smithson. ‘The conflict of opinions resulted 
in the adoption of certain resolutions, which have been called the ‘* com- 
promise resolutions.” These, while they recognize the intention of 
Congress, and the duty of the Regents, to provide for the accumulation 
of specimens of art and objects of natural history, and the gradual for- 
mation of a library; pertaining to all branches of knowledge, &c., also 
declare it to be expedient, and demanded by the will of Sinitison, that 
in the plan of organization, the increase of knowledge by original re- 
search should form an essential feature; that for this end premiums 
should be offered for original papers containing positive additions to the 
sum of human knowledge, and that these and other suitable papers 
should be published in transactions of the Institution periodically, or 
occasionally, &c. The seventh of these resolutions is in these words : 

“ Resolved, That for the purpose of carrying into effect the two prin- 
cipal modes of executing the act and trust pointed out in the resolutions 
herewith submitted, the permanent appropriations out of the accruing 
interest shall, so soon as the buildings are completed, be annually, as fol- 
lows ; that is to say: 

‘“‘ First. For the formation of a library composed of valuable works 
pertaining to all departments of useful knowledge, and for the procuring, 
arranging, and preserving of the various collections of the Institution, 
as well of natural histor y, and objects of foreign and curious research, 
and of elegant art, as others, including pale and all other general 
expenses Conneeed with the same, excepting those of the first com- 
plete arrangement of all such collections and objects as now belong to 
the United States in the museum of the Institution, when completed, 
together with one-half of the salary of the Secretary, the sum of fifteen 
thousand dollars. 

“Secondly. For the preparation and publication of transactions, re- 
ports, and all other publications of the Institution, including appropria- 
tions for original researches, and premiums for original papers ; for the 
delivery of all lectures and payment of all lecturers, and for all general 
expenses connected with said lectures and publications, together with 
one-half of the salary of the Seerctary, the remainder of the annually 
accruing interest ; it being understood that all gencral and incidental 
expenses not specially connected with either of the above two great di- 
visions of the plan of the Institution shall be equally divided between 
them.” 

It will be seen that this division of the income of the Institution be- 
tween the two principal modes of executing the trust was to be made 
so soon as ‘the buildings were completed,” and not before. 
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under the compromise resolutions. For some years the annual appro- 
priations for the purposes of the Institution were specific, and were 
applied accordingly. But during the last two years they have been 
general, and a discretion has been exercised by the Secretary and the 
Executive Committee, which has resulted in applying to researches, 
publications, and lectures, an amount somewhat larger than that which 
has been applied to the library, museum, &c. But this is clearly no 
violation, as has been charged, of a compromise which is not by its 
very terms to go into effect until the completion of the building. 

The commitee think it desirable that the appropriations should be 
specific, and have already so reported to the Board by a resolution 
submitted on the 11th of March, 1854; and at the last meeting of the 
Regents the Executive Committee submitted estimates of appropria- 
tions in detail for the present year. 

Before expressing an opinion on these resolutions, the committee 
deem it their duty at this time to remark upon the plan which was 
discussed seven years ago, but which is now revived, of devoting the 
greater part of the income to the accumulation of a great library, thus 
either abandoning the active operations of research and publications, 
or so restricting this means of increasing and diffusing knowledge as 
to deprive it of all sensible value. 

It has already been remarked that the language of the eighth section 
which directs the gradual formation of a library, is not mandatory as 
to the amount which shall be thus expended, and that the ninth section: 
authorizes the Regents, after applying so much of the income as may 
be required for the purposes mentioned in the act, to dispose of the re- 
sidue of the interest upon the Smithsonian fund in such manner “as 
they shall deem best suited for the promotion of the purpose of the tes- 
tator, anything herein contained to the contrary notwithstanding.” — It 
is manifest, from what has been said before, that these sections of the 
law leave to the Regents a large discretion as to the amounts to be 
applied to the objects specified in the act, and in the choice of other 
means for promoting the purpose of the testator. 

What, then, are the considerations which should govern them in re- 
jecting this plan, which proposes a great library as the best and chief, 
if not the only, means of executing the trust created by the will of 
Smithson, and fulfilling their own duty under the law? 

The ‘increase and diffusion of knowledge among men’’ are the great 
purposes of this munificent trust. ‘To increase knowledge implies re- 
search, or new and active investigation, in some one or more of the 
departments of learning.. To diffuse knowledge among men implies 
active measures for its distribution, so far as may be, among mankind. 

Neither of these purposes could be accomplished or materially ad- 
vanced by the accumulation of a great library at the city of Washington. 
This would be to gather within the walls of a building here those fruits 
of learning which had been reaped elsewhere. It would be the hiving 
of knowledge, not its increase and diffusion. It would be the collection 
of what vhilosophical inquirers, men of research, of observation, and of 
original thought had ascertained, conceived, or invented, and already 
published to the world. But it would not of itself add to the sum of 
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human knowledge, it would not increase the stores of learning, but only 
bring them together. It would develop no new truths, rev eal no hid- 
den laws of nature, but only contain the record of what might be 
already known; so that in no proper sense could it be said to increase 
knowledge. Neither would it diffuse knowledge, except within a lim- 
ited sphere. The Institution would necessarily be local, for although 
it might aid the few men of research residing in Washington, and such 
students and investigators as oecasionally visited the city, it would fail 
to accomplish the more extensive purpose of the testator and of the 
law, since it could not be expected to draw hither the great body of 
such men. These must always be scattered over the country, engaged 
in pursuits which require their residence elsewhere, and with only oc- 
casional opportunities of aiding their inquiries by resort to the library 
of the Smithsonian Institution. While, therefore, a well selected library 
of valuable books pertaining to all departments of learning may well 
be one of the means employed by the Institution, its purpose requires 
other instrumentalities by which knowledge may be increased and dif- 
fused among men. We must never forget that both the will of Smith- 
son and the act of Congress recognize that, as a nation is appointed the 
great dispenser of the fruits of his munificence, so these benefits are to 
be universal, and their recipients to be men everywhere and in all time. 

If the language of the will had been ‘to increase and diffuse know- 
ledge among ihe people of the Umted States,” a library would be but a 
feeble and imperfect instrument as an active agent even for that limited 
purpose. The accumulation of books in the political centre of a great 
country, or even in the centre of population of a numerous people, 
would no doubt gratify the pride of the nation, and be attended with 
some profitable results. But such a library would not ensure mental 
activity to enquirers who should live remote from its locality, and its 
relation to all increase of knowledge would be merely incidental. It 
would have no effective operation in the thirty-one States which con- 
stitute the nation, or people of the Union, and instead of being diffusive 
in its nature, would be centralizing in its influence and passive in its 
character. Even if the will and the act of Congress were limited by 
the terms supposed, by no fair construction could the formation of a 
library be considered as an execution of the trust. But when we con- 
sider that the language of the will is not thus limited, and that the 
benefits of the bequest are intended for mankind, we cannot imagine 
how the establishment of a library could be considered as corresponding 
to the requisitions of a purpose so wide and liberal. That Smithson did 
not intend a library to be the prominent feature in the Institution con- 
templated by his bequest, may be inferred from the fact that his will 
did not mention it, when a single word would have been sufficient for 
this purpose. 

And that Congress did not design to indicate a library as the prin- 
cipal object of the establishment which they founded by law to carry 
out the purpose of Smithson, will be made to appear by an examination 
of the enactment. 

In the construction of a law of Congress, the opinions expressed in 
the speeches of some of those who voted for it cannot be taken as the 


opinion of all or even of the major part of them, but the act must be 
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construed according to the general import and evident intention of all 
its parts. 

If we can construe the law from its own provisions, it would be ex- 
ceedingly unsafe and improper to interpret it by reference to the opin- 
ions of a portion ouly of those who voted for it, being the minor part of 
them. To do this would be to make the opinions of a few control the 
acts and intentions of the majority as expressed in the law, and in ef- 
fect to give to those few the law making ower. In the present case the 
evident intention was to carry out the pur ose of Smithson’s will, name 
ly: “the increase and diffusion of knowledge among men.” 

The title of the act, its preamble and provisions, would have been 
palpably absurd, if their object had been only or chiefly to found a great 
library. ‘To describe a library as an institution ‘for the increase and 
diffusion of knowledge among men,’’ would be a preposterous abuse of 
terms. So, too, ‘to erect a suitable building of sufficient size, with 
suitable rooms or halls for the reception and arrangement, upon a liberal 
scale, of objects of natural history, geological, mineralogical, and bo- 
tanical specimens, classed and arranged so as to facilitate the study of 
them, with a chemical laboratory, lecture rooms, &c.,”” as provided in 
sections 5 and 6, is wholly inconsistent with the idea of an institution, 
ef which a library is to be the principal agent. 

It is true that the eighth section of the act authorizes an application 
of an annual sum, not exceeding $25,000, for the gradual formation of 
a library. This is in great disproportion to the various objects before 
recited in the act, and if it had been mandatory, would have made the 
general authority and discretion given to the Regents in the ninth sec- 
tion, absurd and nugatory, and would indeed have equally defeated the 
other provisions before mentioned. Such an appropriation, if made, 
would establish a great library, but not such an institution as is indi- 
cated by the title of the bill, or warranted by its various provisions. 
Instead of a Secretary with assistants, it should have provided for a 
Librarian, with an assistant as secretary, and assistant librarians. In- 
stead of providing for a building on a liberal scale, with suitable rooms 
or hails for a chemical laboratory, lecture rooms, &c., not indicating the 
library as ef paramount importance, but according to the order of enu- 
meration, placing it after other objects, the law would have declared it 
to be of primary importance, and designated the other objects as in- 
cidental or subsidiary to the Library. ‘The act, in its various terms and 
provisions, does not seem to have been the result of plans entirely har- 
monious and consistent, but bears some marks of conflicting opinions ; and 
the large discretion allowed in the ninth section appears to have been in- 
tended to give to the Regents the authority to reconcile and determine 
those difficulties which Congress could not avoid or provide for, to their 
own satisfaction. 

Nothing, however, seems to be clearer than that the Legislature did 
not intend a public library to be the principal instrument of the In- 
stitution. The third section enacts that ‘the business of the Institu- 
tion shall be conducted at the city of Washington by a Board of Re- 
gents.” The terms of Smithson’s will requires that Washington should 
be the locality of the Institution; but, if this section had reference to a 
public library, absorbing almost the whole interest of the fund, would 
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such language have been employed? If a library at Washington was 
to be each it was wholly unnecessary to provide that the busi- 
ness of the Institution should be conducted there, since the business of 
a library must be conducted where it is placed. The use of this lan- 
guage would seem to imply active transactions and not to refer to 
books. ‘The application of $25,000 annually, (five-sixths of the whole 
income at the date of the act) to the purchase of books, would be in- 
consistent with, and subversive of the whole tenor of all that precedes 
the eighth section. Section ninth is singularly comprehensive, and ap- 

pears to indicate a consciousness on the part of the framers of the bill, 

that its provisions might be proved by experience to be incongruous. 

For this they provided the true remedy by investing the Regents 
with full power to use their judgment in the premises, subje ct only to 
the purpose of the will of Smithson, and so much of the law as was 
mandatory and peremptory, ‘all other provisions to the contrary, not- 
withstanding.” 

On the whole, therefore, the Committee think that neither the law 
nor the will of Smithson required the Regents to consider a great 
library as the paramount object of the Institution. 

Its purpose requires means of exciting and sustaining research, of 
stimulating and directing original enquiries, the results of which con- 
slitule an increase of “knowledge, and the publication of which 
diffuses it. 

Scientific researches are often supposed by the uninformed to be of 
little or no real importance, and indeed-are frequently ridiculed as 
barren of all practical utility. But nothing is more mistaken than this. 
The most valuable and productive of the arts of life, the most import- 
ant and wonder-working inventions of modern times, owe their being 
and value to scientific investigations. By these have been discovered 
physic: il truths and laws, the intelligent application of which to practi- 
cal inventions has given immense benefits to the world. The germs 
of these valuable improvements and inventions have been found and 
developed by scientitic research, the original forms of which have often 
seemed to the many to be as idle and useless as they were curious. A 
proposition relating to the pendulum, which for many years remained 
only a curious theoretical relation, ultimately furnished a unit for the 
standard measures of States and nations. The discovery that a mag- 
netic needle could be moved by a galvanic current, seemed for a long 
time more curious than useful, and yet it contained the germ of all that 
was afterwards developed in the te legr aph. It has Been well remarked 
that numerous applications and inventions alwi vys result from the dis- 
covery of a scientific principle, so that there are many Fultous for 
every Franklin. 

There is no branch of industrial art which does not owe for the most 
part its improved processes to such investigations, although the artizans 
who employ them are often ignorant of their true source. Smithson, 
who was himself a man of science and research, and a contributor to 
the philosophical transactions of the Royal Society, well knew this. 
The members of Congress who framed the law were not ignorant of it, 
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and the provisions foah a chemical laboratory, and collections of natural 
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history, proved that they looked to the prosecution of such inquiries 
under the auspices of the Smithsonian Institution. 

Wisely, therefore, did the first Board of Regents propose, in order to 
INCREASE KNOWLEDGE— 

First. To stimulate men of talent to make original researches, by 
offering suitable rewards for memoirs containing new truths, and to 

ublish these and such other papers of suitable character as should be 
offered to the Institution. 

Second. 'To cause particular researches to be made by competent 

ersons. 

And in order to DIFFUSE KNOWLEDGE— 

First. “‘'To publish occasionally a series of practical reports on the 
progress of the different branches of knowledge.” 

Second. ‘“'To publish occasionally separate treatises on subjects of gen- 
eral interest.” 

The results which have been produced by the Institution have re- 
ceived the approbation of the learned in every part of the civilized 
world, and fully justify the wisdom of the plan adopted by the Regents, 
and successfully carried into operation by the Secretary. 

As a proof of this, we need only state the following facts given in the 
last report of the Regents to Congress. 

“The Institution has promoted astronomy, by the aid furnished the 
researches which led to the discovery of the true orbit of the new 
planet Neptune, and the determination of the perturbations of this 
planet and the other bodies of the solar system, on account of their 
mutual attraction., It has also aided the same branch of science by 
furnishing instruments and other facilities to the Chilian expedition, 
under Lieutenant Gillis; and by preparing and publishing an ephem- 
eris of Neptune, which has been adopted by all the astronomers of the 
world. 

“Tt has advanced geography, by providing the scientific traveller 
with annual lists of the occultations of the principal stars, by the moon, 
for the determination of longitude; by the preparation of tables for as- 
certaining heights with the barometer; and by the collection and pub- 
lication of important facts relative to the topography of different parts 
of the country, particularly of the valley of the Mississippi. 

“Tt has established an extended system of meteorology, consisting 
of a corps of several hundred intelligent observers, who are daily note- 
ing the phases of the weather in every part of the continent of North 
America. It has imported standard instruments, constructed hundreds 
of compared thermometers, barometers, and psychrometers, and has 
furnished improved tables and directions for observing with these in- 
struments the various changes of the atmosphere, as to temperature, 
pressure, moisture, &c. It has collected, and is collecting, from its 
observers, an extended series of facts which are yielding deductions of 
great interest in regard to the climate of this country and the meteoro- 
logy of the globe. 

“The Institution has advanced the science of geology, by its re- 
searches and original publications. It has made a preliminary explo- 
ration of the remarkable region on the upper Missouri river called the 
Bad Lands, and is now printing a descriptive memoir on the extra- 
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ordinary remains which abound in that locality. It has assisted in ex- 
plorations relative to the distribution in this country of the remains of 
microscopic animals found in immense quantities in different parts of 
the United States. 

“It has made important contributions to botany, by means of the 
published results of explorations i in Texas, New Mexico, and Califor- 
nia; and by the preparation and publication of an extended memo, 
illustrated with colored engravings, on the sea-plants of the coast of 
North America. 

“Tt has published several important original papers on physiology, 
comparative anatomy, zoology, and different branches of descriptive 
natural history ; and has prepared and printed, for distribution to 
travellers, a series of directions for collecting and preserving speci- 
mens. 

‘“‘ It has advanced terrestrial magnetism, by furnishing instruments 
for determining the elements of ine magnetic ‘force, to various explor- 
ing expeditions ; and by publishing the results of observations made 
ones its direction, at the capense of the government. 

“It has collected and published the statistics of the libraries of the 
United States ; and perfected a plan of stereotyping catalogues, which 
will render effective, as a combined whole, all the scattered libraries 
of the country. 

‘The Institution has also been instrumental in directing attention to 
American antiquities, and has awakened such an interest in the sub- 
ject as will tend to the collection and study of all the facts which can 
be gathered relative to the ancient inhabitants of this continent. It 
has also rendered available for the purposes of the ethnologist and 
philanthropist the labors of our missionaries among the Dakotas, by 
publishing a volume on the language of this tribe of Indians, and has 
done good service to comparative philology by the distribution of 
directions for collecting Indian vocabularies. 

“Tt has established an extended system of literary and scientific ex- 
changes, both foreign and domestic, and annually transmits, between the 
most Piccont societies and individuals, hundreds of packages of valuable 
works. It has presented its own publications, free of expense, to all the 
first-class libraries of the world, and thus rendered them accessible, as 
far as possible, to all persons who are interested in their study. No re- 
striction of copyright has been placed on their republication; and the 
truths which they contain are daily finding their way to the general 
public, through the labors of popular writers and teachers. 'The dis 
tribution of its publications and its system of exchanges has served 
not only to advance and diffuse knowledge, but also to increase the re- 
putation, and, consequently, the influence of our country 3 to promote a 
kindly and sympathetic fecling between the New World and the Old— 
alike grateful to the philosopher rand the philanthropist. 

«“ These are the fruits of what is called the system of active operations 
of the Institution, and its power to produce other and continuous results. 
is only limited by the amount of the income which can be appropriated 
to it, since each succeeding year has presented new and important fields 
for its cultivation. All the anticipations indulged with regard to it have 
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been fully realized ; and after an experience of six years, there can now 
be no doubt of the true policy of the Regents in regard to it.” 

Reports of a more popular character have been published, or are in 
preparation, which are well calculated to diffuse knowledge. Such is 
the report on the recent improvements in the chemical arts, by Messrs. 
Booth & Morfit, prepared and published under the direction of the In- 
stitution. The Secretary has said of it ‘that though chiefly intended 
to benefit the practical man, yet it will be found interesting to the gen- 
eral reader, as exhibiting the cotemporaneous advance of science and 
art, and the dependence of the latter upongthe former for the improve- 
menr of its most important processes.” Among the subjects of which 
it treats, may be mentioned fuel and furnaces, glass-making and pottery, 
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cements, metals and their manufacture, chemicals, textile fabrics, mineral 
and organic manures. This work has been stereotyped, and besides 
those which are distriputed on the plan of exchange, copies are offered 
for sale at the mere cost of printing, paper, and commission. Another 
report which is in preparation, on the forest trees of North America, giv- 
ing their economical and ornamental uses and values, their history, mode 
of propagation, &c., &c., will supply to agriculturalists a work of great 
interest and importance which has long been a desideratum. Other re- 
ports have been prepared and will be ready for the press as soon as the 
funds can be appropriated for printing them. 

The Committee need not repeat in detail all the parts of the plan of 
organization, but may mention that it included the exchange of the 
published transactions of the Institution, with those of literary and 
scientific societies and establishments; and provided for a museum and 
library, to consist of a complete collection of the transactions and pro- 
ceedings of all the learned societies in the world, of the more important 
current periodical publications and of other works necessary to scientific 
investigations, thus employing the instrumentalities pointed out in the 
law, as means of increasing and diffusing knowledge, entirely consistent 
with, and necessary to, the plan of research and publication. 

This plan is no longer experimental; it has been tested by expe- 
rience; its success is acknowledged by all who are capable of forming 
a correct estimate of its results, and the Institution has every encour- 
agement to pursue steadily its system of stimulating, assisting, and 
publishing research. 

Whether the equal division of the income of the Institution, accord- 
ing to the plan of the compromise resolutions, should be observed after 
the completion of the building, is a question submitted to your Com- 
mittee for report, and proper to be decided by the Board during the 
present year. ‘The Committee think that while moderate appropriations 
should be annually made for the gradual increase of the library, and 
for other objects specified in the fitth section of the act establishing the 
Institution, so as to carry out in good faith the intention of Congress, 
it is not advisable to make the equal division of the income as proposed 
by the compromise resolutions. 

The public generally, and even the Regents, most probably, do not 
know how small the funds of the Institution are in proportion to what 
is required of it, and the expense necessarily connected with so large 
a building. 
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The Secretary has stated in his Report that the general expenses, 
viz: meetings of the Regents and Committees, lighting and heating of 
the building, postage, transportation, stationery, general printing, ap- 
paratus, incidentald, and general salaries, have gradually incredsed 
and will grow larger when the building shall be completed ‘and entirely 
occupied. Last year these expenses : amounted to $12,000. Besides 
this, the salaries of the assistants and pay of attendants in the library 
and museum are $5,740 per annum. 

The salaries are as follows : 


General Salaries. 














That of the Secretary, (per annum,)........ceesceccesceses Salefoleciaic estes evsiacie eo OCOUU 
Gare peisic icy ssiai sic iol osva faieleissa-s/stlate slo le s/silcys's.6 oe ejsie.~ co sie sforestelaberel seis siewleieaetereters 1,000 
Book-keeper.....cscccccsecccsscces palsieieieles) vieieciale stole sJepelerete bclajesavsejeloieieivente/aier= 200 
JaDitor.. s+ anlafoinsalocyaie[oisiioisiercoysterstaie sexe «ele Gals, oe/exelatorenetenents Miyereactofefhereie hei cieiets . 400 
MGADOTCT ss c/o 2 (eiere cofe'e «0 lon/0 8 iele Sal elolod fieteisleviovsie # b0 ele w vlads’ ele telpleldielen’ Grols) be sree verde 250 
DWV iA ECHIM AM |. 10 5:0 50 1c0' 4; s/oieie die ia)e elniad eleleiciee sinus boone ewe sle a aig biauatbi aye sel \sisls Worelelerels 365 
5,715 
Salary of assistant in charge of the library......s.cccesscsecccsves $2,500 
An assistant to the assistant in the HibPaty. sj.ase's. 5652.00 eee c ences 600 
INSIGUHOF ASSIStATIL,, . . 25's 0. vin ss ate e tolstetefe ee cl svaraumaie sinc s infelotoetsreke a= 540 
$3,640 
Salary of assistant in charge of the MUSCUM .....0..+ecccescnccesccescece 2,000 
Assistance ‘and, labor in MUSCUM. <...:. «cies ss e0 eject os cicieneis eels oie siaeserens 100 
5,740 
Total of permanent salaries at the present time.........- efslejslsjeis ele e oyevsoiarslefeist bite 11,455 








Together, the salaries and general expenses before mentioned amount 
to more than half the interest of the original fand, and to nearly half of 
the interest on that fund, augmented by $150,000 of accumulated in- 
terest, which the regents propose to add to it so as to make the per- 
manent fund 665,000. The whole or the greater part of the interest 
on this addition to the original fund will be required during the pre- 
sent year for the building, and when that shall be finished, a consider- 
able sum will be necessary to fit up and furnish the great central por- 
tion which is to be chiefly occupied by the library and museum. It 
may be assumed that not less $15,000 will be demanded for this pur- 
pose. But supposing the building to be completed and furnished, and 
the whole income at command for the operations of the Institution, and 
assuming that the salaries and general expenses will not increase, but 
remain as they were last year, at $17,740, there will be at the disposal 
of the Regents for all operations and purposes, including lectures, re- 
searches, publications, purchase of books for the library, binding, ex- 
plorations for the benefit of the museum, apparatus, and the purchase 
of objects of art, a sum between $22,000 and $23,000. It will readily 
be perceived how inadequate this sum is to the rapid accumulation of 
a libtary, of collections for the museum and gallery of art, for lectures 
and those active operations which lead directly to the increase and dif- 
fusion of knowledge. Even this fund may be expected to be diminished 
by the greater expense which will attend the occupation of the entire 
building and the increased and constantly increasing collections. 

The museum increases so rapidly by the deposit or Government col- 
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lections, by donations, exchanges, and the receipt of specimens from 
special explorations aided by the Institution, that very small, if any, 
annual appropriations are required for it. But the expense of the care 
and exhibition of an increasing collection swells from year to year, 
while the Smithsonian funds are not so increased. The great object of 
the museum should be to furnish to men of science, eminent in their 
several departments, the means of advancing knowledge in these de- 
partments, by submitting specimens of new objects to their examination. 
If the expenditure could be bor ne, it would scarcely be desirable to in- 
crease the number of officers connected with the museum, so that the 
various branches of natural history might be fully represented, but con- 
sidering the limited funds of the Smithsonian Institution, such an idea 
is not 4 be entertained. 

On the contrary, the collections made should, in general, at all events, 
be referred for examination and description to the men most eminent in 
the country, and the results should be published in a manner worthy 
of their labors, by the Institution. 

A larger but still moderate appropriation for the library, varying 
as circumstauces may require, should be annually made. ‘It may be 
desirable, occasionally, to make larger investments in books, as whena 
library of special value and peculiar suitableness may be in the market, 
and within the means of the Institution. But this should be left to the 
discretion and sound judgment of the Regents at the time. 

It is not believed to be advisable to accumulate in the Smithsonian 
Institution great masses of books, without reference to their peculiar 
character a value. What we want, and what the act of Congress 
contemplates, is not a collection of every thing which learned dulness 
and literary folly as well as real wisdom and sound science have put 
into print, a vast and unwieldly repertory, in which the trash as well 
as the precious may be found, but a library of valuable books pertain- 
ing to all departments of human knowledge. The exchanges will gra- 
dually furnish us with much that answers to this description, and and 
erate appropriations will supply, quite as rapidly as necessary, Whatever 
besides may be requisite to constitute a valuable library of research in 
all departme nts of human knowledge. The library now consists of 
12,005 volumes, besides 8,095 pamphlets and parts of volumes, and 
1,874 maps, and 1,431 engravings. 

In his report to the Secretary, of January, 1853, Professor Jewett 
stated that the library had nearly doubled in size during the year 1852, 
and that its greatest increase had been by exchanges. He said “ they 
may be considered as the first fruits of a system “of scientific and lite- 
rary exchange, established and sustained by the Institution. They 
show, also, that the benefits derivable from its connexion with the 
system of active operations had not been over estimated. 

‘A considerable portion of the money expended in publications re- 
turns in the shape of books for the library. These again are constantly 
increasing ihe efficiency and interest of the publications. ‘The value 
of the books received, by exchange, cannot be estimated by their num- 
ber, or even their nominal price. 

“They are works of the first importance to the scientific student, 
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and which it is very difficult to procure by purchase, even with large 
funds at command.” 

Professor Baird estimated the value of the works thus received, 
during the year 1852, at from $4,000 to $5,000. If we estimate the 
future receipts from the system of exchange at half that sum annually, 
and ee an appropriation in money of equal amount for the pur- 
chase of books, the growth of the library will be quite as rapid as Was 
that of the library of Congress during the twenty-five years prior to the 
late fire, and its annual increase in value more than double that of the 
Congressional Library before the period mentioned. For several 
years before 1825, the ordinary appropriations of Congress for their 
library were not more than $2,000 per annum. Since that period they 
have been $5,000. 

The Committee of Organization, in their report submitted in 1847, 
recommended such a selection of books as would ‘‘ make the Smith- 
sonian Library chiefly a supplemental one,”’ and “ to purchase for the 
most part valuable works which are not to be found elsewhere in the 
Union.” 

Of course this was not to be a universal rule, and not to exclude 
standard works of authority and reference. They particularly desired 
to see the library so supplied with important works on bibliography, so 
that it might become the centre of literary and bibliographical reference 
for the whole country. ‘This desire has always been entertained by the 
Regents, and much has already been done towards this object. The 
collection of printed and manuscript catalogues has already been 
commenced with this view, and should be steadily followed up. It is 
believed that the appropriations suggested, together with the exchanges 
and occasional special appropri: aiione: will, in a reasonable time, not 
only secure this object, but make the library the most important collec- 
tion of valuable books, pertaining to all departments of knowledge, 
to be found in our country. 

Suggestions have been made to the Committee of certain alterations 
in the organization of the Institution, which your Committee think not 
warranted by the letter and spirit of the law,-and in conflict with the 
seventh section, which defines the duties and powers of the Secretary. 
That section admits of only one interpretation. Its terms are direct 
and explicit, and its objects are expressly and pointedly set forth. The 
entire property of the Institution is placed by it in the Secretary’s 
hands, and he is distinctly constituted the responsible agent of the 
Board of Regents. He is “to make a fair and accurate record of all 
their proceedings,” “to take charge of the building and property of 
the Institution,” to discharge the dies of librarien and keeper of the 
museum. ‘This language clear ly shows the intention of the framers of 
the law to secure unity of action, to admit of no separate and indepen- 
dent departments, as is often the case in other Jnstitutions All the 
duties enumerated are devolved solely on the Secretary, and though 
other persons may be employed, they are merely Azs assistants, the 
offices being emphatically one. ‘The Secretary alone is authorized to 
act, and if the business of the Institution demanded no more than the 
mind and labor of one man might be competent to perform, there would 
be no occasion for the employment of any one else. 
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The law is declaratory and positive in charging the Secretary with the 
enumerated duties, and therefore invests him and him alone with the 
corresponding powers. But as it must have been manifest that no 
Secretary could be able of himself to perform personally every thing 
required for the discharge of his enumerated duties, provision is made 
for aid to him, in the clause which says that he “ may, with the con- 
sent of the board, employ assistants,” &c. 

The positions of the persons so employed are determined by the 
word which designates them in the clause authorising their employ- 
ment. ‘They are called ‘assistants.’ To whom? Not to the Regents, 
but to the Secretary. Their position is necessarily subordinate ; and 
as their duties are those of assistants to their principal, they can no 
more be independent of him than they can be superior to him. This 
construction is so manifestly proper, that it would seem to require no 
argument to justify it. But if anything further were wanted, it may 
be found in the fact that the Secretary is to employ them in and about 
that very business with which he is charged and for which he alone is 
responsible. ‘The character of this part of the section is permissive. 
He is not required to employ any one, but is permitted to employ per- 
sons to assist him, provided he satisfy the Board that their services are 
necessary as aids to him. 

In another part of the same section provision is made for the pay- 
ment and, if need be, the removal of the Secretary and his assistants, 
and in this connexion they are spoken of as officers, but by no ingenu- 
ity of construction can that word, in this connexion, be held to assign 
them special duties or confer any separate authority. 

Thus careful has Congress been to provide an efficient system of 
operations which can only come from harmony of purpose and unity 
‘of action. 

This view of the intention of Congress, so Clearly expressed in the 
law, would be directly contradicted by the plan which has been sug- 
gested, of organizing the Institution definitely into several departments, 
placing at the head of these departments different assistants, establish- 
ing their relative positions, prescribing distinct duties for them, assign- 
ing certain shares of the income to be disbursed by them, and. stating 
their authority, privileges, and remedies for infringement of their official 
rights, or of the interests entrusted to their care. All this would tend | 
not to secure a loyal and harmonious co-operation, to a common end, 
of the assistants with the Secretary, but to encourage rivalry, to invite 
collisicn, to engender hosulity, to destroy subordination, to distract the 
‘operations of the Institution, to impair its efficiency, and to destroy its 
‘usefulness. 

The Committee are satisfied too, that the expenditures of the Insti- 
tution would be unprofitably increased by organizing it into several de- 
partments, with authority to the head of each department to expend the 
‘Money appropriated to it. The tendency would be to more subdivi- 
sions of duty, to an increase of assistants, by the introduction first of 
temporary and then of permanent employees, until, as the collections 
grew larger and the persons charged with their care became more 
‘humerous, the greater portion of the income would be absorbed in sala- 
ries. Thus the munificence intended to increase and difluse knowledge 
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among mankind, would be chiefly expended in salaries and official 
ebluimentas 

Already the Committee think it would be well io consider whether it 
might not be consistent with the proper working of the Institution to 
limit and reduce some of these expenses. ; 

While the Committee desire to preserve and increase the library and 
museum, as already stated, they think it would be well to repeal the 
seventh resolution, passed by the Board of Regents on the 26th Janu- 
ary, 1847, which has already been recited. 

They recommend that, in future, the appropriations should be made 
without reference to any fixed rule of distribution or division between 
the different operations and objects of the Institution, and that the 
Board, while making specific appropriations, should apportion them ac- 
cording to their opinion of what is necessary and proper, giving to each 
object such sum as its intrinsic importance and a compliance in good 
faith with the law may seem to demand. 

Thus they will be enabled to economize by postponing or limiting 
some operations and preferring others, by applying the funds to those 
objects which at the time appear most pressing, and which promise the 
most prompt, far-reaching, and beneficial action. 

In conclusion, the Committee adopt the following remarks and 
recommendations, which they extract from a paper submitted to them 
by the Secretary, and desire that they may be considered as part of 
this report : 

“Tf one-fourth of the whole income is devoted to the museum, ad- 
ditional assistants will be required for the care and management of the 
specimens, while the withdrawal of Prof. Baird from the publications 
and exchanges will require more help in that quarter. 

‘* Besides the necessary expenditure for cases and furniture for the 
library, appropri: ations nay be made for carrying on the catalogue sys- 
tem; for printing reports on libraries; for the public: ition of a library 
atl: for the preparation and publication of bibliographies ; for 
completing sets of transactions, and the purchase of other books for 
the operations of the Institution ; also for printing a catalogue or list of 
books in the library. 

“In addition to the sum which will be necessarily required for the 

‘ases and furniture of the museum, a small sum may annually be ap- 
Pe nated tor collecting particular desiderata in natural history, to be 
presented to other institutions as well as preserved in this; for pur- 
chasing instruments and models to illustrate particular branches of 
knowledge , or to assist in the prosecution of special lines of research, 
which my serve as samples to artizans in this country, or be used in 
investigations. 

*¢ Models may also be obtained for multiplying casts of the most cele- 
brated specimens of ancient and modern art. 

“Appropriations for all these objects cannot be made in the same 
year, but discretion, as I have said before, should be used as to the 
time when it would be the most advisable to make the expenditure in 
each particular case. 

‘«‘ As few operations as possible ought to be carried on in the build- 
ing of the Institution. Printing, stereotyping, engraving, &c., can be 
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done at a cheaper rate by contract; these require expensive superin- 
tendence ; and workmen, as a general rule, cannot be expected to do 
as much for public eons as for a private individual. Besides 
this, much time must be lost in the interval of the publication of the 
different articles, and when it is necessary, on account of the exhaus- 
tion of the appropriation, to stop for the year, this can only be done by 
disbanding the workmen, while the interest on the cost of the apparatus 
remains. 

“These remarks also appiy to calculations and reductions of obser- 
vations, which, in many cases, can be distributed to professors i in colleges, 
who, for a small addition to their salaries, will furnish results which: 
could not be procured in the Institution for many times the same sum. 

“The maxim stated in the programme, namely, that few individuals 
ought to be permanently supported by the Institution, should be con- 
stantly kept in view, and the greatest caution exercised in adding new 
members to the permanent corps. 

‘“ The Institution, 1 in order to produce the greatest amount of useful 
effect with a given expenditure of income, must be a unit in plan and a 
unit in purpose. Each assistant must not merely have regard to the 
advancement of his own speciality, but the good of the whole, and 
though he may be assigned a specific duty, he should be ready and 
willing, at the call of the Secretary, to render service in any other. 
Without a system of government w hich will ensure this, not only the 
usefulness of the Institution will be greatly abridged, but its very ex- 
istence jeoparded.” 

The committee submit to the Board the following resolutions : 

Resolved, That the seventh resolution passed by the Board of Re- 
gents on the 26th of January, 1847, requiring an equal division of the 
income between the active operations and the museum and library, 
when the buildings are completed, be and it is hereby, repealed. 

Resolved, That hereafter the annual appropriations shall be appor- 
tioned specifically among the different objects and operations of the In- 
stitution, in such manner as may, in the Judgment of the Regents, be 
necessary and proper for each, according to its intrinsic importance, 
and a compliance in good faith with the law. 

Respectfully submitted : 
JAMES A. PEARCE, Chairman. 


Mr. Mason offered the following resolution which was adopted : 

Resolved, ‘That the report of the Special Committee just made, be 
laid on the table tor further consideration, and that the papers referred 
to in the report be communicated to the Board for their examination ; 
and that said report, and such reportof a minority of the Committee as 
may be made in the recess of the board, be printed. 

On motion of Mr. English, the Board then adjourned, to meet on 
Saturday, the 8th of July, at 10 o’clock a. m. 


~ 
/ 
‘ 
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Wasnineton, July 8, 1854. 


An adjourned meeting of the Board of Regents was held on Satur- 
day, July 8, at 100 clock, Be 1. 

Present: Messrs. Bache, Douglas, English, Hawley, Mason, 
Pearce, Rush, Stuart, Totten, Towers, and the Secretary. 

In the absence of the Chancellor, Mr. Hawley was called to the 
chair. 

John T. Towers, esquire, mayor elect of the city of Washington, 
appeared and took the seat in the Board vacated by Mr. Maury, late 
mayor. 

The Secretary laid before the Board the sixth volume of Smithso- 
nian Contributions to Knowledge. 

Mr. Mason, from the Select Committee on the resolutions of Messrs. 
Fitch end Meacham, offered the following resolution : 

“The Secretary of the Institution and of this Board is, by the 
seventh section of the act ‘to establish the Smithsonian Institution,’ 
required to discharge the duties of ‘Librarian and Keeper of the 
Museum,’ having, with the consent of the Board of Regents, power to 
employ assistants, the better to enable him to discharge those duties ; 
for a better construction whereof, 

Be it resolved, That whilst power is reserved in the said section to 
the Board of Regents to remove both the Secretary and his assistants, 
in the opinion of the Board, power, neve rtheless, remains with the Sec- 
retary to remove his said assistants. ; 

Mr. English moved to amend the resolution by imserting the words 
“urth the eanseat of the Board of Regents,” after the words “* power, 
nevertheless, remains with the Secretary.” 

Mr. Stuart moved that the ‘consideration of Mr. Mason’s resolution 
be postponed till the next meeting of the Board. On this question the 
yeas and nays were demanded. 

Those voting in the affirmative: 

Yras.— Messrs. Douglas, English, Stuart, Towers—4. 

Nays.—Messrs. Packie, Hawiey, Mason, Pearce, Totten—8S. 

_So the motion was not carried. 

The question was then taken on the amendment offered by Mr. 
English to Mr. Mason’s resolution, and the yeas and nays taken: 

Yeas.—Messrs. Douglas, English, Stuart, Tower rs—4. 

Nays.—Messrs. Bache, Hlawie ey, Mason, Pearce, "Totten—5. 

So the amendment was lost. 

Mr. Douglas moved a postponement of the subject for a week from 
next Friday. 

The yeas and nays were taken on this motion: 

Yras.—Messrs. Douglas, English, Stuart, Towers—4. 

Nays.—Messrs. Bache, Hawley, Mason, Pearce, Totten—5. 

- So the motion was lost. ; 

The question was then taken on Mr. Mason’s resolution ; which was 
adopted. 

Yras.—Messrs. Bache, Hawley, Mason, Pearce, Rush, 'Totten—6. 

Nave Sa ecis: Douglas, English, Stuart, Towers—4. 

Mr. Stuart moved to postpone the consideration of the resolutions 
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appended to the report of the Select Committee on the resolutions of 
Messrs. Fitch and Meacham, till the next annual session. 

A division was called for—ayes 3, noes 6. 

‘So the motion was lost. 

Mr Douglas moved to postpone the consideration for two weeks. 

A division was called for—ayes 4, noes 6. 

So the motion was lost. 

Mr. English moved that the Board adjourn. 

This motion was withdrawn to allow the Chairman of the Execu- 
tive Committee, Mr. Pearce, to bring forward the appropriations for 
the year recommended by the committee, and reported to the Board, 
April 29, 1854. 

On motion, the appropriations, as reported by the Executive Commit- 
tee, were adopted—ayes 7, noes 3. 

The Secretary stated to the Board that he had employed Mr. Lorin 
Blodget to reduce and discuss the meteorological observations collected 
by the Smithsonian Institution, and that some misunderstanding had 
arisen between this gentleman and himself as to the adjustment of his 
claims in reference to the work, which he proposed to refer to the Exe- 
cutive Committee, and if necessary to a Commission of Examination, 
one of whom might be appointed by the Secretary, another by Mr. 
Blodget, and a third by the two persons so appointed; whereupon, 

On motion of Mr. Mason, it was 

Resolved, That the Executive Committee be authorized to investi- 
gate and settle the business presented to the Board by the Secretary. 

Mr. English then renewed his motion to adjourn. 

Adopted—ayes 6, noes 4. 

The Board then adjourned sine die. 
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PROCEEDINGS OF THE ESTABLISHMENT. 


Wasuineton, May 3, 1853. 


A meeting of the Smithsonian Institution, called by order of the 
President of the United States, was held this day, May 3, 1853, in the 
session hall of the Smithsonian building, at 11 0 ’clock, a. m. 

Present: Franklin Pierce, President of the United States, ex officic 
President of the Smithsonian Institution; James Guthrie, Secretary of 
the Treasury ; James C. Dobbin, Secretary of the Navy ; James Cam 
bell, Postmaster General; Caleb Cushing, Attorney Gane: ral; John W. 
Maury, Mayor of W: shington ; ; Joseph Henry, Secreta ary of the Smith- 
sonian Institution. 

The Secretary gave an account of the operations of the Institution. 

Less than half of the number of members bei ing present, the meeting 
adjourned to meet on ‘Tuesday, the 17th inst. 


Wasuineton, May 17, 1853. 


An adjourned meeting of the Smithsonian Institution was held this 
day in the session hall of the Smithsonian building. 

Present: Franklin Pierce, President of the United 8 States; William 
i ey Secretary of State; James Guthrie, Secretary of the Treas- 
ury; Jefferson Davis, Secretary of War; James C. Dobbin, Secretary 
of tee Navy ; James Campbell, Postmaster General; Caleb Cushing, 
Attorney General; Charles Mason, Commissioner of Patents; John W. 
Maury, Mayor of Washington ; Joseph Henry, Secretary of the Smith- 
sonian Institution. 

The President took the chair, and the minutes of the preceding 
meeting were read. 

On motion, the President appointed a committee of five to drafi a 
code of By-laws. ‘The committee consisted of the following persons, to 
wit: Messrs Cushing, Dobbin, Maury, Davis, and the Secre tary. 

The committee, after due deliberation, re ported threugh their chair- 
man, Mr. Cushing, the following : 


BY-LAWS OF THE SMITHSONIAN INSTITUTION. 


Secrion |. A stated annual meeting of the statute and honorary 
members of the Institution shall be held at the Hall of the Institution, 
in Washington, on the first Tuesday in May. Adjourned meetings may 
be held at such place and time as the members of the Institution at any 
meeting may order. Special meetings will be convened by direction, 
of the President of the United States. 

Sec. 2. Notice of all meetings of the Institution, whether stated, ad- 
journed, or special, shall be given by the Secretary in writing, addressed 
to each member. 
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Sec. 3. The votes and proceedings of the Institution, with the names 
of the members present at each meeting, shall be recorded; and at the 
opening of every meeting the journal of the precedmg meeting shall 
be read by the Secretary. 

Src. 4. A quorum of not less than six of the statute members shall 
be requisite for the transaction of any business except adjourning or ob- 
taining the attendance of members. 

Sec. 5 The Secretary shall at the stated annual mecting, make a 
general statement of the condition and affairs of the Institution during 
the past year. 

Sec. 6. Honorary members, not exceeding one in each year, shall 
be elected by ballot, and by unanimous vote oe the statute members : 
Provided, ‘That no person shall be chosen without having been nomin 
ated at a previous meeting of the Institution. 

Src. 7. The rules of parliamentary proceedings, as received and 

ractised in the Senate of the United States, shall govern the meetings 
of the Institution in all cases which are not TReOR Een with the fore 
going By-laws 

On motion, she report of the committee was adopted. 

The Secretary presented an account of the organization and operations 
of the Institution, relative to the reception and publication of memoirs, 
researches, exchanges, the formation of catalogues of libraries ; also an 
account of the state of the funds, and the policy with regard to the for- 
mation of collections, &c. 

On motion of Mr. Davis, nominations were then received for the ap- 
pointment of an honorary member of the Institution, to take place at a 
succeeding meeting. 

On motion, the Institution adjourned to the first Monday ir June en- 
suing, at 11 o’clock, a. m. 


W asHineton, June 6, 1853. 


An adjourned meeting of the Smithsonian Institution was held this 
day, June 6, 1853, in the session hall of the Smithsonian building. 

Present: Franklin Pierce, President of the United States, ex-officio 
President of the Smithsonian Institution; James Guthrie, Secretary of 
the Treasury; William L. Marcy, Secretary of State; Jefferson Davis, 
Secretary of War; James Campbell, Postmaster Generale Caleb Cush- 
ing, Attorney General; Charles Mason, Commissioner of Patents ; 
Joseph Henry, Secretary of the Smithsonian Institution. 

The President took the chair, and the minutes of the preceding meet- 
ing were read. 

‘On motion, the Institution proceeded to ballot tor the election of an 
honorary member. ' 

Professor Parker Cleaveland was declared unanimously elected. 

The advertisement of the Leopoldin Caroline Academy of Germany, 
relative to the Smithsonian Institution, was read by the Secretary. 

The Institution then adjourned sine die. 
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The stated annual meeting of the Smithsonian Institution was held 
this day, May 2, 1854, at the hall of the Institution at 12 o’clock, m 

Present: Franklin Pierce, President of the United States; Hon. Wm. 
L. Marcy, Secretary of State; Hon. James Guthrie, Secretary of the 
Treasury ; Hon. Jefferson Davis, Secretary of War; Hon. James C. 
Dobbin, Secretary of tlie Navy; Hon. Caleb Cushing, Attorney Gene- 
ral; Hon. John W. Maury, Mayor of the city; Professor Robert Hare, 
honorary member; Professor Joseph Henry, Secretary of the Institution. 

The President took the chair. 

The minutes of the last annual meeting were read and approved. 

On motion of Hon. Mr. Guthrie, the Institution proceeded to nomi- 
nate candidates for election as honorary members. 

Dr. Hare made some remarks respecting his apparatus, and the con- 
ditions en which it was presented to the Institution. 

The Secretary explained the cause of the delay in completing the 
repairs, and in the proposed exhibition of the apparatus. This had 
been mainly due to an accident which happened to the building. A 
part of the interior gave way, and the Regents directed that the whole 
wood-work of the main building should be removed, and its place sup- 
plied with fire-proof materials. "To meet the additional expense of this 
necessary change in the plan, the time of completing the edifice was 
extended, and funds which would have been devoted to other purposes 
were consequently given to this object. The building will, however, 
be completed in the course of the present year; a spacious room is 
now nearly ready to receive the apparatus, and due diligence on the 
part of the Institution will be made to finish the repairs of the articles, 
of which a considerable portion are now completed. 

On motion the Institution then adjourned to the first Tuesday in June 
next (6th proximo.) 


WasHineton, June 6, 1854. 


An adjourned meeting of the Smithsonian Institution was held this 
day, June 6, 1854, in the hall of the Institution, at 12 o’clock, m. 

Present: Hon. Wm. L. Marcy, Secretary of State; Hon. James 
Guthrie, Secretary of the Treasury; Hon. Caleb Cushing, Attorney 
General; Hon. Charles Mason, Commissioner of Patents; Prof. Joseph 
Henry, Beret tary of the Institution. 

There not being a legal quorum present, on motion of Mr. Cushing 
the Institution adjourned to meet on Saturday, July 15, 1854, at 12 
o’clock, m. 


Wasuineton, July 15, 1854. 


An adjourned meeting of the Smithsonian Institution was held this 
day, July 15, 1854, in hie hall of the Institution, at 12 o’clock, m. 

Present: Franklin Pierce, President of the United States; ; Hon: 
Wm. L. Marcy, Secretary of State; Hon. James Guthrie, Secretary. of 
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the Treasury; Hon. Jefferson Davis, Secretary of War; Hon. James 
C. Dobbin, Secretary of the Navy; Hon. James Campbell, Postmaster 
General; Hon. Caleb Cushing, Attorney General; Hon. Charles Mason, 
Commissioner of Patents. 

The President took the chair. The minutes of the last meeting were 
read and approved. 

The nominations previously made for honorary members were then 
read, and the Institution proceeded to ballot, but no choice was made. 

On the second ballot no choice was made. 

On motion, the election of an honorary member was postponed. 

Ordered, That three persons be appointed a Committee of the Insti- 
tution to confer with the Board of Regents as to suitable means of 
communication between the two bodies, and to report thereon at a sub- 
sequent meeting of the Institution. 

The Secretary gave a general account of the affairs of the Institution; 
the. condition of the building; the operations carried on during the past 
year; and a statement of the finances at the present time. 

The President appointed Messrs. Cushing, Davis, and Mason as the 
committee of conference with the Board of Regents. 

On motion of Mr. Campbell, the Institution adjourned to meet on the 
third Saturday (21st) of October next. 
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WILL OF SMITHSON. 


I, James Smithson, son of Hugh, first Duke of Northumberland, and 
Elisabeth, heiress of the Hungertor ds of Audley, and niece of Charles 
the Proud, Duke of merece! now residing in Bentinck street, Caven- 
dish square, do this 23d day of October, 1826, make this my last will 
and testament : 

I bequeath the whole of my property of every nature and kind soever 
to my bankers, Messrs. Drummonds, of Charing Cross, in trust, to be 
disposed of in the following manner, and desire of my said executors 
to put my property under the management of the court of chancery. 

To John Fitall, formerly my ser vant, but now employed in the Lon- 
don Docks, and residing at No. 27, Jubilee Place, North Mile End, Old 
Town, in connideration of his attachment and fidelity to me, and the 
long and great care he has taken of my effects, and my having done 
but. very little for him, I give and bequeath the annuity or annual sum 
of £100 sterling for his life, to be paid to him quarterly, free from 
legacy duty and all other deductions, the first payment to be made to 
him at the expiration of three months after my death. I have at divers. 
times lent sums of money to Henry Honori Juilly, formerly my servant, 
but now keeping the Hungerford Hotel, in the Rue Caumartin, at Paris, 
and for which sums of money | have undated bills or bonds signed by 
him. Now I will and direct that, if he desires it, these sums of money 
be let remain in his hands at an interest of five per cent. for five years 
after the date of the present will. 

To Henry James Hungerford, my nephew, heretofore called Henry 
James Dickinson, son of my late brother, Lieutenant Colonel Henry 
Louis Dickinson, now residing with Mr. Auboin, at Bourg la Reine, near 
Paris, [ give and bequeath for his life the whole of the income arising 
from my property, of every nature and kind whatever, after the pay- 
ment of the above annuity, and, after the death of John Fitall, that 
annuity likewise, the payments to be at the time the interest or divi- 
dends become due on the stocks or other property from which the in- 
come arises. 

Should the said Henry James Hungerford have a child or children, 
legitimate or illegitimate, I leave to such child or children, his or their 
hel Irs, executors, are assigns, after the death of his, her, or their father, 
the whole of my property of every Kind, absolutely and forever, to be 
divided between them, if there is more than one, in the manner their 
father shall judge proper, and in case of his omitting to decide this, as 
the Lord Chancellor shall judge proper. 

Should my nephew, Henry James Hungerford marry, 1 empower 
him to make a jomture. 

In case of the death of my said nephew, without leaving a child or 
children, or of the death of the child or children he may have had, 
under the age of 21 years, or intestate, I then bequeath the whole of my 
property, subject to the annuity of £100 to John Fitall, and tor the 
security and payment of which [ mean stock to remain in this country, 
to the United States of America, to found at Washington, under the 
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name of the Smithsonian Institution, an Establishment for the Increase 
and Diffusion of Knowledge among Men. 

I think it proper here to state, that all the money which will be stand- 
ing in the French five per cents. at my death, in the name of the father 
of. my above mentioned nephew, Henry James Hungerford, and all that 
in my name, is the property of my said nephew, being what he inherit- 
ed from his father, or what I have laid up for han from the savings 
upon his income. 


JAMES SMITHSON. [z. s.] 


Extract from a letter from Hon. Richarp Rusu to Hon. John Forsyth, 
Secretary of State. 


Lonpon, May 12, 1838. 


% * * * * * * *% 


‘“‘T have made inquiries, from time to time, in the hope of finding out 
something of the man, personally a stranger to our people, Ginos has 
sought to benefit distant ages by founding, inthe capital of the American 
Union, an institution (to describe it in his own simple and comprehensive 
language) for the increase and diffusion of knowledgeamong men. Ihave 
not heard a great deal. What Ihave heard, and may confide in, amounts 
to this: That he was, in fact, the natural son of the Duke of Northum- 
berland ; that his mother was a Mrs. Macie, of an ancient family in Wilt- 
shire, ofehe name of Hungerfor d; that he was educated at Oxford, where 
he took an honorary degree in 1786 ; that he went under the name of 
James Lewis Macie util after a few years after he had left the univer- 
sity, when he took that of Smithson, ever after signing only James Smith- 
son, as in his will; that he does not appear to have had any fixed home, 
living in lodgings when in London, and occasionally staying a year or two 
at a time in cities on the continent, as Paris, Berlin, Florence, Genoa, at 
which last he died; and, that the ample provision made for him by the 
Duke of Nonthamibenlend: with retired and simple habits, enabled him 
to accumulate the fortune which now passes to the United States. I 
have inquired if his political opinions or bias were supposed to be of a 
nature that Jed him to select the United States as the great trustee of 
his enlarged and philanthropic views. 'The reply has been, that his 
opinions, as far as known or inferred, were thought to favor monarchical 
rather than popular institutions; but that he interested himself little im 
questions of government, being devoted to science, and chiefly chemis- 
try ; that this had introduced him to the society of Cav endish, Wollas- 
ton, and others advantageously known to the Royal Society in London, 
of which a he was amember, and to the archives of which he made 
contributions ; and that he also became acquainted, through his visits 
to the eaninent; with eminent chemists in France, Italy, and Germany. 
Finally, that he was a gentleman of feeble health, but always of cour- 
teous though reserved manners and conversation. 

‘¢Such I learn to have been some of the characteristics of the man 
whom generations to come may see cause to bless, and whose will may 
enrol his name with the benefactors of mankind.” 
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NOTICE OF SMITHSON BY THE PRESIDENT OF THE ROYAL SOCIETY. 


November 30th, 1829. Davies Gilbert, esq., President of the Royal 

Society, in his address to the society, mentions the death of Mr. Smith- 
son as having occurred during the preceding year, or since the last 
annual meeting of the society, and remarks as follows: 
“Mr Smithson has added eight (8) communications to our transac- 
tions. He was distinguished by the intimate friendship of Mr. Caven- 
dish, and rivalled our most expert chemists in elegant analyses ; but the 
latter part of his life has been passed abroad.’’—(See Philosophical 
Magazine, 2d series, vol. 7, p. 42.) 

And aga‘n, in his address to The Royal Society, November 30th, 1830, 
Mr. Gilbert, in speaking of Mr Smithson, says : 

“Of this gentleman | must be allowed to speak with affection. We 
were at Oxford together, of the same college, and our acquaintance 
continued to the time of his decease. Mr. Smithson, then called Macie, 
and an under graduate, had the reputation of excelling all other resident 
members of the university in the knowledge of chemistry. He was 
early honored by anintimate acquaintance with Mr. Cavendish ; he was 
admitted into the Royal Society, and soon after presented a paper on the 
very curious concretion frequently found in the hollow of bambu canes, 
named Tuabasheer. This he found to consist almost entirely of silex, 
existing in a manner similar to what Davy long afterwards discoved in 
the epidermis of reeds and grasses. Mr. Smithson enriched ‘our trans- 
actions With seven other communications; a chemical analysis of 
some calamines; account of a discovery of native minium; on the 
composition and crystalization of certain sulphurets from Huel Boys, in 
Cornwall; on the composition of zeolite ; on a substance procured from 
the elm tree called ulmine ; on a saline substance from Mount Vesuvius : 
facts relative to the coloring matter of vegetables. 

‘¢He was the friend of Dr. Wollaston, and at the same time his rival 
in the manipulation and analysis of small quantities. Mr. Smithson 
frequently repeated an occurrence with much pleasure and exultation 
as excecding anything that could be brought into competition with 
it, and this must apologise for my introducing what might otherwise be 
deemed an anecdote too light and trifling on such an occasion as the 
present. 

‘Mr. Smithson declared, that happening to observe a tear gliding 
down a lady’s cheek, he endeavored to caich it on a crystal vessel, 
that one-half of the drop escaped, but having preserved the other half, 
he submitted it to re-agents, and detected what was then called micro- 
cosmic salt, with muriate of soda, and, I think, three or four more sa- 
line substances, held in solution. 

“For many years past Mr. Smithson has resided abroad, principally, 1 
belteve, on account of his health ; but he carried with him the esteem 
and regard of various private friends, and of a still larger number of 
persons who appreciated and admired his acquirements.’”’—(See Philo- 
sophical Magazine, 2d series, vol. ix, p- 41.) 


110 EIGHTH ANNUAL REPORT OF 


LIST OF PAPERS PRESENTED TO THE ROYAL SOCIETY BY JAMES 
SMITHSON. 


1. “ An Account of some Chemical Experiments on Tabasheer.” 
Read July 7, 1791. By James Louis Macie, esq., F. R. S.—Philo- 
sophical ‘Transactions, vol. 81, p. 368. 

2. “A Chemical Analysis of some Calamines.” Read November 
18, 1802.—Philosophical Transactions, vol. 93, p. 12, and P. Maga- 
zine, vol. 14, p. 173. 

do. “An Account of a Discovery of Native Minium.” Read April 
24, 1806.—Philosophical ‘Transactions, vol. 96, p. 267, and P. Maga- 
zine, vol. 24, p. 274, and vol. 26, p. 114. 

4, “On Quadruple and Binary Compounds, particularly Sulphurets.” 
Read December 24, 1807, but not published in the P. Transactions. — 
Philosophical Magazine, vol. 29, p. 275. 

5. On the Composition of the Compound Sulphuret from Huel 
Boys, and an account of its crystals.” Read January 28, 1803.— 
Philosophical Transactions, vol. 98, p. 55, and P. Magazine, vol. 29, 
p: 220. 

6. “On the Composition of Zeolite.” Read February 7, 1811.— 
Philosophical ‘Transactions, vol. 101, p. 171, and P. Magazine, vol. 37, 
p- 152, and vol. 38, p. 30. 

7. “On a substance from the Elm tree, called Ulmin.”” Read De- 
cember 10, 1812.—Philosophical Transactions, vol. 103, p. 64, and 
P. Magazine, vol. 42, p. 204. 

8. “On a saline substance from Mount Vesuvius.” Read July 8, 
1813.—Philosophical Transactions, vol. 103, p. 256, and P. Magazine, 
vol. 42, p. 425. | 

9. « A Few Facts Relative to the Coloring Matter of some Vegeta- 
bles. Read December 18, 1817.—Philosophical Transactions, vol. 
108, p. 110, and P. Magazine, vol. 57, p. 58. 


CONTRIBUTIONS TO THE “ANNALS OF PHILOSOPHY,” BY JAMES 
SMITHSON. 


1. “On a Native Compound of Sulphuret of Lead and Arsenic.” 
Paris, May 19, 1819, vol. 14, p. 96, 1819; and see vol. 16, p. 100. 

2. On Native Hydrous Aluminate of Lead, or Plomb Gomme.— 
Paris, May 28, 1819, vol 14, p. 31, 1819; and see vol. 16, p. 100. 

3. “Ona Fibrous Metallic Copper.” Paris, March ‘17, 1820, vol. 
16, p. 46, 1820. 

4. “An Account of a Native Combination of Sulphate of Barium 
and Fluoride of Calcium.” Paris, March 24, 18203 vol. 16, p. 48, 
1820; and see vol 16, p. 100, for notices of | and 2, above. 

5. “On some Capillary Metallic ‘Tin forced through the pores of 
Cast Iron.’”’? Paris, February 17, 1821, vol. 17; new series, vol 1, 
p- 271, 1821. 

6. “On the Detection of Very Minute Quantities of Arsenic and Mer- 
cury.” Letter from Mr. Smithson, (not dated,) vol. 20; new series, 


vol. 4, p. 127, 1822. 
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7. “On Some Improvements of Lamps.” Vol. 20, p. 863; new 
series, vol. 4, p. 127,° 1822; and see Ann. de Chemie., vol. xh, p. 92, 
and Journal of Science and Art, vol. 28, p. 183. 

8. “On the Crystaline form of ice.” March 4, 1823.—Vol 21; new 
series, vol. 5, p. 340, 1823. 

9. «A Means of discriminating between Sulphate of Barium and 
Strontium.” April 2, 1823.—Vol. 21; new series, vol. 5, p. 399, 1823. 

10. ‘On the Discovery of Acids in Mineral Substances.” April 12, 
1823.—Vol. 21; new series, vol. 5, p. 384, 1823. 

11. “An Improved way of Making Coffee.” June 4th, 1823.—Vol. 
22; new series, vol. 6, p. 30, 1823. 

12. “A Discovery of Chloride of Potassium in the Earth.” (Not 
dated.) Vol. 22; new series, vol. 6, p. 258, 1823. 

13. “A Method of Fixing Particles on the Sappare.” October 24, 
1823.—Vol. 22; new series, vol. 6, p. 412, 1823. 

14. “On Some Compounds of Fluorine.” January 2, 1824.—Vol. 
23; new series, vol. 7, p. 100, 1824. 

15. “ An Examination of some Egyptian Colors.” January 2, 1824. 
Vol. 23; new series, vol. 7, p. 115, 1824. 

16. Some Observations on Mr. Penn’s theory concerning the forma- 
tion of the Kirkdale Cave.” June 10, 1824.—Vol. 24; new series, 
vol. 8, p. 50, 1824. 

17. **A Note on a Letter from Dr. Black, describing a Very Sensi- 
ble Balance.”’—Vol. 26; new series, vol 10, p. 52, 1825. 

18. “A Method of Fixing Crayon Colors.” London, August 23, 
1825.—Vol. 26; new series, vol. 10, p. 236, 1825. 


ACT OF CONGRESS ACCEPTING BEQUEST. 


AN ACT to authorize and enable the President to assert and prosecute, with effect, the 
elaim of the United States to the legacy bequeathed to them by James Smithson, late of 
London, deceased, to found at Washington, under the name of the Smithsonian Institution, 
an Establishment for the Increase and Diffusion of Knowledge among Men. 


Sec. 1. Be tt enacted by the Senate and House of Representatives of the 
United States of America in Congress assembled, That the President of 
the United States be, and he is hereby, authorized to constitute and ap- 
point an agent or agents, to assert and prosecute for and in behalf of 
the United States, and in their name or otherwise, as may be advisable, 
in the Court of Chancery, or other proper tribunal of England, the right 
of the United States to the legacy bequeathed to them by the last will 
and testament of James: Smithson, late of London, deceased, for the 
purpose of founding at Washington, under the name of the Smithsonian 
Institution, an Establishment for the Increase and Diffusion of Knowledge 
among Men; and to empower such agent or agents so appointed to re- 
ceive and grant acquittances for all such sum or sums of money, or 
other funds, as may or shall be decreed or adjudged to the United States, 
for, or on account of said legacy. 

_ Sec. 2. And be it further enacted, That the said agent or agents shall, 
before receiving any part of said legacy, give a bond or bonds, in the 


112 EIGHTH ANNUAL REPORT OF 


penal sum of five hundred thousand dollars, to the Treasurer of the 
United States and his successors in office, with good and sufficient se- 
curities to the satisfaction of the Secretary of the Treasury, for the faith- 
ful performance of the duties of the said agency, and for the faithful 
remittance to the Treasurer of the United States of all and every sum 
or sums of money or other funds which he or they may receive for pay- 
ment in whole or in part of the said legacy. And the Treasurer of the 
United States is hereby authorized and required to keep safely all sums of 
money or other funds which may be received by him in virtue of the said 
bequest, and to account therefor separately from all other accounts of 
his office, and subject to such further disposal thereof as may be here- 
after provided by Congress. 

Src. 3. And be it further enacted, That any and all sums of money 
and other funds which shall be received for or on account of the said 
legacy shall be applied, in such manner as Congress may hereafter 
direct, to the purpose of founding and endowing at Washington, under 
the name of the Smithsonian Institution, an Establishment for the In- 
crease and Diffusion of Knowledge among Men, to which application of 
the said moneys and other funds the faith of the United States is hereby 
pledged. 

Src. 4. And be it further enacted, That, to the end that the claim to 
the said bequest may be prosecuted with effect, and the necessary ex- 
penses in prosecuting the same be defrayed, the President of the United 
States be, and he is hereby, authorized to apply to that purpose any 
sum not exceeding ten thousand dollars out of any moneys in the trea- 
sury not otherwise appropriated. 

Approved July 1, 1836. 


AN ACT TO ESTABLISH THE SMITHSONIAN INSTITUTION. 


AN ACT to establish the *‘ Smithsonian Institution,’’ for the Increase and Diffusion of Know- 
ledge among Men. 


James Smithson, Esquire, of London, in the kingdom of Great Britain, having by his last 
will and testament given the whole of his property to the United States of America, to 
found at Washington, under the name of the Smithsonian Institution, an Establishment 
for the Increase and Diffusion of Knowledge among Men; and the United States having, by 
an act of Congress, received said property, and accepted said trust; therefore, for the faith- 
ful execution of said trust according to the will of the liberal and enlightened donor— 


Be it enacted by the Senate and House of Representatives of the United 
States of America in Congress assembled, That the President and Vice- 
President of the United States, the Secretary of State, the Secretary of 
the Treasury, the Secretary of War, the Secretary of the Navy, the 
Postmaster General, the Attorney General, the Chief Justice, and the 
Commissioner of the Patent Office of the United States, and the Mayor 
of the City of Washington, during the time for which they shall hold 
their respective offices, and such other persons as they may elect hon- 
orary members, be, and they are hereby, constituted an ‘‘ Establish- 
ment,” by the name of the “Smithsonian Institution,” for the Increase 
and Diffusion of Knowledge among Men; and by that name shall be 
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known, and have perpetual succession, with the powers, limitations, 
and resirleloes hereinafter contained, and no other. 

Suc. 2. And be it further enacted, That so much of the property of 
the said James Smithson as has been received in money, and paid into 
the Treasury of the United States, being the sum of five hundred and 
fifteen thousand one hundred ad sixty-nine dollars, be lent to the 
United States Treasury, at six per cent. per annum interest from the 
first day of September, in the year one thousand eight hundred and 
thirty-eight, when the same was received into the said treasury; and 
that so much of the interest as may have accrued on said sum on the 
first day of July next, which will amount to the sum of two hundred 
and forty-two thousand one hundred and twenty-nine dollars, or so 
much thereof as shall, by the Board of Regents of the Institution, es- 
tablished by this act, be deemed necessary, be, and the same is hereby, 
appr opriated for the erection of suitable buildings, and for other current 
incidental expenses of said Institution; and th: at six per cent. interest 
on the said trust fund—it being the said amount of five hundred and 
fifteen thousand one hundred aiid sixty-nine dollars received into the 
United States Treasury on the first of September, one thousand eight 
hundred and thirty-eight, payable, in half-yearly payments, on the first 
of January and July 1 in enh year be, and the same is hereby, appro- 
priated for the perpetual maintenance and support of said Institution $ 
and all expenditures and appropriations to be made, trom time to time, 
to the purposes of the Institution aforesaid, shall be exclusively from 
the accruing interest, and not from the principal of the said fund. And 
be at further enacted, Chat al] the moneys and stocks which have been, 
or may hereatter be, received into the Treasury of the United States 
on account of the fund bequeathed by James Smithson, be, and the 
same hereby are, pledged to refund to the Treasury of the United 
States the sums hereby appropriated. 

Sec. 3. And be at further enacted, That the business of the said Insti- 
tution shall be conducted at the city of Washington by a Board of Re- 
gents by the name of the Regents of the “ Smithsonian Institution,” to 
be composed of the Vice-President of the United States, the Chief Jus- 
tice of the United States, and the Mayor of the city of Washington, 
during the time for which they shall hold their respective offices ; three 
members of the Senate, and three members of the House of Repre senta- 
tives; together with six other persons, other than members of Congress, 
two of SaHOne shall be members of the National Institute in the city of 
Washington, and resident in the said city ; and the other four thereof 
shall be inhabitants of States, and no two of them of the same State. 
And the era to be selected as aforesaid, sball be appointed imme- 
diately after the passage of this act—the members of the Senate by the 
President thereot, the members of the House by the Speaker thereof, 
and the six other persons by joint resolution of the Senate and House of 
Representatives ; and the members of the House so appointed shall 
serve until the fourth Wednesday in December, the second next after 
the passage of this act; and then, and biennially thereafter, on or 
alternate fourth Wednesday of December, a like number shall be a 
pointed in the same manner, to serve until the fourth Wednesday in 
December, the second succeeding their appointment. And the sena- 
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tors so appointed shall serve during the term for which they shall hold, 
without re-election, their office as senators. And vacancies, occasioned 
by death, resignation, or otherwise, shall be filled as vacancies in com- 
mittees are filled and the other six members aforesaid shall serve, two 
for two years, two for four years, and two for six years; the terms of 
service, in he first place, to be determined by lot ; but after the first 
term, then their regular term of service shall be six years; and new 
elections thereof shall be made by joint resolution of Congress ; and 
vacancies occasioned by death, resignation, or otherwise, may be filled 
in like manner, by joint resolution of Congress. And the said Regents 
shall meet in the city of Washington on die first Monday of September 
next after the passage of this act, and organize by the election of one of 
their number as Chancellor, who sh all ie the presiding officer of said 
Board of Regents, by the name of the Chancellor of the ** Smithsonian 
Institution,” and a suitable person as Secretary of said Institution, who 
shall also be the Secretary of said Board of Re ‘gents ; said Board shall 
also elect three of their own body as an Exccuine Gomme and said 
Regents shall then fix on the time for the regular meetings of said 
Board; and on application of any three of the Regents to the ‘Secretary 
of the Sail Institution, it shall be his duty to appoint a special meeting 
of the Board of Regents, of which he shi all give notice by letter to aaek 
of the members; and at any meeting of said Board, five shall constitute 
a quorum to do business. And cach member of said Board shall be 
paid his necessary travelling and other actual expenses in attending 
meetings of the Board, which shall be audited by the Executive Com: 
mittee, and recorded by the Secretary of said Board ; but his services 
as Regent shall be gratuitous. And whenever money is required for 
the payment of the debts or performance of the contracts of the Institu- 
tion, incurred or entered into in conformity with the provisions of this 
act, or for making the purchases and executing the objects authorized 
hs this act, the Board of Regents, or the Executive Committee thereof, 
may certify to the Chancellor and Secretary of the Board that such sum 
of money is required ; whereupon, they shall examine the same, and, 
if they s shall approve thereof, shall certify the same to the proper officer 
of the treasury for payment. And the said Board shall submit to Con- 
gress, at each session thereof, a report of f the operations, expenditures, 
and condition of the Institution. 

Src. 4. And be ut further enacted, That after the Board of Regents 
shall have met, and become organized, it shall be their duty fealaih 
to proceed to select a suitable site for such building as may be neces- 
sary for the Institution; which ground may be taken and appropriated 
out of that part of the public ; eround 3 in the city of Washington, lying 
between the Patent Office and Seventh street: Provided, The Protea 
of the United States, the Secretary of State, the Secretary of the Treas- 
ury, the Secretary of War, the Secretary of the Navy, and the Com- 
missioner of the Patent Office, shall consent to the same; but if the 
persons last named shall not consent, then such location may be made 
upon any other of the public grounds within the city of Washington, 
belonging to the United States, which said Regents may select, by and 
with the consent of the persons herein named; and the said ground so 
selected shall be set out by proper metes and bounds, and a descrip- 
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tion of the same shall be made and recorded in a book to be provided 
for that purpose, and signed by the said Regents, or so many of them 
as may be convened at Pate time of their end organization; and such 
record, or a copy thereof, certified by the Chancellor and Secretary of 
the Board of Regents, shall be received in evidence in all courts of: the 
extent and boundaries of the lands appropriated to the said Institution ; 
and upon the making of such record, such site and lands shall be deemed 
and taken to be appropriated by force of this act to the said Institution. 

Src. 5. And be it further enacted, That, so soon as the Board of Re- 
gents shall have selected the said site, they shall cause to be erected a 
suitable building, of plain and durable materials and structure, without 
unnecessary ornament, and of suflicient size, and with suitable rooms, 
or halls, for the reception and arrangement, upon a liberal scale, of ob- 
jects of natural history, including a geological and mineralogical cabi- 
net; also a chemical laboratory, a library, a gallery of art, and the 
necessary lecture rooms; and the said Board shall have authority, by 
themselves, or by a committee of three of their members, to contract 
for the completion of such building, upon such plan as may be directed 
by the Board of Regents, and shall take sufficient security for the build- 
ing and finishing the same according to the said plan, and iu the time 
stipulated i in such contract ; and may so locate said building, if they 
shall deem it proper, as in appearance to form a wing to the Patent 
Oiffice building, and may so connect the same with the present hall of 
said Patent Office building, containing the National Cabinet of Curi- 


_osities, as to constitute the ‘said hall in whole, or in part, the deposit for 


the cabinet of said Institution, if they deem it expedient to do so ; pro- 
vided said building shall be located upon said Patent Office lot, in the 
manner aforesaid: * Provided, however, That the whole expense of build- 
ing and enclosures aforesaid shall not exceed the amount of ; which 
sum is hereby appropriated, payable out of money in the treasury not 
otherwise appropriated ; together with such sum or sums out of the an- 
nual interest accruing to tie Institution, as may, in any year, remain 
unexpended, after paying the current expenses of the Institution. And 
duplicates of all such contracts as may be made by the said Board of 
Regents shall be deposited with the Treasurer of the United States; 
and all claims on any contract made as aforesaid, shall be allowed and 
certified by the Board of Regents, or the Executive Committee thereof, 
as the case may be, and, being s sioned by the Chancellor and Secretary 
of the Board, shall be a sufficient voucher for settlement and payment 
at the Treasury of the United States. And the Board of Regents shall 
be authorized to employ such persons as they may deem necessary to 
superintend the erection of the building and fitting up the rooms of the 
Institution. And all laws for the protection of public property in the 
city of Washington, shall apply to, and be in force for, the protection 
of the lands, buildings, and other property of said Institution. And all 
moneys recovered by, or accruing to, the Institution, shall be paid into 
the Treasury of the United See to the credit of the Smithsonian be- 
quest, and separately accounted for, as provided in the act approved 
July first, eighteen hundred and thirty-six, accepting said bequest. 

Sec. 6. And be ut further enacted, That, in proportion as suitable 
arrangements can be made for their reception, all objects of art and o 
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foreign and curious research, and all objects of natural history, plants, 
and seological and mineralogical specimens belonging, or hereafter to: 
belong, to the United States, ch may be in the city of Washington, 
in whosesoever custody the same may be, shall be delivered to such 
persons as may be authorized by the Board of Regents to receive them, 
and shall be arranged in such order, and so classed, as best to facilitate 


5 


the examination and study of them, in the building so as aforesaid to 
be erected for the Institution ; and the Regents of said Institution shall 


afterwards, as new specimens in natural history, geology, or mineralogy, 


may be obtained for the museum of the lustitution, by exchanges of 


duplicate specimens belonging to the Institution, (which they are ‘here- 
by authorized to make,) or by donation, which they may receive, or 
otherwise, cause such new specimens to be also appropriately classed 
and arranged. And the minerals, books, manuscripts, and other pro- 
perty of James Smithson, which have been received by the Govern- 
ment of the United States, and are now placed inthe Department of State,. 
shall be removed to said Institution, and shall be preserved separate 
and apart from other property of the Institution. 

Sec. 7. And be it further enacted, That the Secretary of the Board 
of Regents shall take charge of the building and property of said Insti- 
tution, and shall, under their direction, Heine a fair and accurate record 
of all their proceedings, to be preserved in said Institution ; and the 
said Secretary shall also discharge the duties of librarian and keeper 
of the museum, and may, with the consent of the Board of Regents, 
employ assistants ; and the said officers shall receive for their services 
such sums as may be allowed by the Board of Regents, to be paid 
semi-annually on “the first days of January and July ; and the said oft- 
cers shall be removable by the Board of Regents, whenever, in their 
judgment, the interests of the Institution require any of the suid officers. 
to be changed. 

Sec. 8. And be it further enacted, That the members and pens 
members of said Institution may hold such stated and special meeting 
for the superv ision of the affairs of said Institution and the advice a 
instruction of said Board of Regents, to be called in the manner provi- 
ded for in the By-laws of said Institution, at which the President, and, 
in his absence, the V ice-President, of the United States shall preside. 
And the said Regents shall make, from the interest of said fund, an 
appropriation, not exceeding an average of twenty-five thousand dollars 
annually, for the gradual formation of a library composed of valuable 
works pertaining to all departments of human knowled ige. 

Sec. 9. And be it further enacted, That of any other moneys which 
have accrued, or shall hereafter accrue, as interest upon the said 
Smithsonian fund, not herein appropriated, or not required for the pur- 
poses herein provided, the said managers are hereby authorized to 


make such disposal as they shall deem best suited for the promotion of 


the purpose of the testator, anything herein contained to the contrary 
notwithstanding. 

Src. 10. And be wt further enacted, That the author or proprietor of 
any book, map, chart, musical composition, print, cut, or engraving, 
for which a copyright shall be secured under the existing acts of 
Congress, or those which shall hereafter be enacted respecting copy- 
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rights, shall, within three months from the publication of said book, 
map, chart, musical composition, print, cut, or engraving, deliver, or 
cause to be delivered, one copy of the same to the Librarian of the 
Smithsonian Institution, and one copy to the Librarian of Congress 
Library, for the use of the said libraries. 

Src. 11. And be it further enacted, That there is reserved to Con- 
eress the right of altering, amending, adding to, or repealing any of the 
provisions of this act: Provided, That no contract, or individual right, 
made or acquired under such provisions, shall be thereby divested or 
impaired. 


Approved August 10, 1846. 


Construction of the ‘act establishing the SmrrHsontaN InstiTUTION,” by 
Hon. J. Mc PHerson Berrien, one of the Regents. 


It will be argued at the outset, that the fund ought to be so admin 
istered as to give the fullest effect to the purposes of the donor; that 
the government of the United States, as the depositary of his confidence, 
has power to determine the mode of administration, and that its deter 
mination, so far as it extends, must guide and control the action of the 
Board of Regents. Beyond that limit, I suppose it will also be con- 
ceded that the Board has discretionary powers, acting as it does, under 
the constant supervision of Congress, which body has reserved to itself 
the right of modifying its grant of power, ad libitum, with the ordinary 
saving of individual rights. 

We are then to look to the act of Congress to ascertain what Congress 
has directed, and what it has left at large. The act of 1846 creates 
what it denominates “an establishment’? with a corporate name, 
invested with the powers, and subjected to the limitations and restrictions 
specified inthe act. It directs the selection of a lot, and the erection of a 
building, with suitable arrangements for the classification and arrange- 
ment of the several objects specified in the 6th section. It places that 
building and those objects under the control of the Board of Regents. 
It requires them to make, from the interest of the fund, an appropria- 
tion not exceeding $25,000 annually, for the gradual formation of a 
library. Out of any other interest, moneys accrued or accruing, not 
therein appropriated, or not required for the purposes therein provided, 
the Board is authorized “to make such disposal as they shall deem best 
suited for the promotion of the purpose of the testator, anything therein 
contamed to the contrary notwithstanding.” 

In my opinion, this places the whole mcome of the fund under the 
control of the Board of Regents. ‘They must erect a building, suita- 
bly arranged to fulfil the purposes of Congress, but its cost is not lim- 
ited. They must appoint a Secretary, but his salary is not specified. 
They must make an appropriation for the gradual formation of a library, 
of which the maximum only is provided, and then of all other moneys, 
accruing as interest, they may make such disposal as they shall deem 
best suited to promote the purposes of the donor; any former provision 
to the contrary notwithstanding. 
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Whether in the exercise of this discretionary power, the Board ought 
to look mainly to the gradual formation of a brary, to the exclusion of 
other objects which they may deem better calculated to promote the 
purpose of Mr, Smithson, is a question which may be considered in a 
two-fold view. 

We may inquire, 1. Whether there is anything in the act of Congress 
which requires this preference? I confine the inquiry to the act itself, 
and exclude the expressed opuuons of individuals who: participated in its 
enactment, as well as the vores of the two Houses upon particular propo- 
sitions submitted while it was under discussion; the first, because it is 
the act, which alone expresses the will of the legislature, in the enact- 
ment of which different individuals may have ‘concurred for very dif 
ferent reasons; the second, because a rejected proposition may have 
been voted down, not because it was deemed unwise or improper, but 
because it was considered unnecessary and superfluous; at all events, of 
those who reject it some may have been influenced by the former, and 
others by the latter consideration. The proceedings on this bill will 
help to illustrate this. The bill reported by the committee contained 
various specific provisions, as for a library, scientific collections, pub- 
lications, &c., &c., &c. These were stricken out. Why? Because 
they were deemed inexpedient or improper? No; but because, since 
the act specified no amount which the Board was required to expend 
for a library, and left all the other accruing income, besides that which 
they determined to apply to this object, subject to their entire control, 
it would have. been simply superfluous, as they were provided for by 
this general grant of power. I see nothing, therefore, in the act of Con- 
gress which requires the Board to give this preference to a library, to 
the exclusion of any other objects which they may deem more con- 
sonant to the purposes of the donor. 

The remaining question is, 2. Have they erred in the exercise of 
the discretion confided to them? I think not. The purpose of the 
testator was two-fold. 

The increase of knowledge among men. 

Its diffusion among men. 

It was not to enable the few persons who could have access to a 
library at Washington to master the knowledge already existing among 
men, but to mecrease the swm of that knowledge, and to give ie a world 
wide diffusion. The first object might be attained by a library at Wash- 
ington sufficiently comprehensive to embrace what is now known 
among men. ‘The last can only be accomplished by the labors of 
scientific men, and their diffusion by the Board throughout the cwilized 
world. But this subject is so well and thoroughly ‘discussed by the 
committee, that I leave it with the simple expression of my entire 
concurrence in the reasoning and conclusion of their report. One other 
remark. Looking to the limited amount of the income, and to the ex- 
penditures, which Congress must have foreseen, I find it impossible to 
suppose that they could have contemplated any considerable expen- 
diture for the library, since in thus providing for the acquirement by a 
limited portion of our own people of such knowledge as men have hitherto 
attained, they would have precluded all efforts for is increase and deffa- 
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sion throughout the world, and have thus defeated what seems to me to 
have heen the most cherished wish of Mr. Smithson. 

The only official agents provided by the acts of Congress are those 

ecified in the third section, namely, the Board of Regents, the Chan- 
cellor, and the Executive Committee. By these it requires ‘ the 
business of the said Institution to be conducted.” Proceeding to de- 
fine the duties of the Secretary, it constitutes him “librarian and keeper 
of the museum,”’ charges him with the care of ‘the building and prop- 
erty of the Institution,” and requires him, under the direction of the 
Board of Regents, “to make a fair and accurate statement of all their 


proceedings.” Having thus traversed the whole circle of official duties, 


and aware that those assigned to the Secretary might become too oner- 
ous for a single individual, it authorized Aim, with the assent of the 
Board of Regents, to ‘‘employ assistants ;’’ but such persons were, 
strictly speaking, not officers of the Institution, but, in the language of 
the act, employés of the secretary, or as the act expresses it, his ‘* assest- — 
ants,” and jn this sense only can the term “ officers,’’ used in the 7th 
section, when speaking of their liability to removal by the Board of 
Regents, be understood. The subordinate officers of the customs fur- 
nish a somewhat analogous case. ‘They are appointed by the collector 
with the approbation of the Secretary of the Treasury. Now, the 
Secretary, as the official organ of the ‘President, can remove both the 
collector and his subor dinates: but this does not prevent the collector 
from removing them. 

From what I have written, my opinion will be understood to be that 
the “assistants” of the Secretary are liable to removal by that officer 
and that such removal would be effective unless the Board, in the ex- 
ercise of its controlling power over the Secretary, should think proper 
to interfere. 


JOHN McPHERSON BERRIEN 
Savannah, July, 1854. : 
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Extract from an Address by the Secretary, on the Smithsonian Institution. 


I propose answering in this lecture the following questions : 

1. Who was James Smithson? and what was his character and 
pursuits ? 

2. What was his bequest ? and what were its objects 7 

3. What plan has been adopted for carrying out the intentiou of the 
testator? and what fruit has this plan produced ? 

(1.) Smithson claimed to be of noble descent; and in his will declares 
himself the son of Hugh, first Duke of Northumberland, and of Eliza- 
beth, niece of Charles the Proud, Duke of Somerset. He was educated 
at Oxford, and paid particular attention to the study of the physical 
sciences ; was reputed to be the best chemist in the university, and was 
one of the first to adopt the method of minute analysis. As an exam- 

le of his expertness in this line, it is mentioned that on one occasion 
if caught a tear as it was trickling down the face of a lady, lost half, 
examined the remainder, and discovered in it several salts. He made 
about thirty scientific communications to different societies, principally 
on chemistry, mineralogy, and geology. His scientific reputation was 
founded on these branches, though, trom his writings, he appears to 
have studied and reflected upon almost every department of knowledge. 
He was of a sensitive, retiring disposition—passed most of his lite on 
the Continent—was never marricd—appeared ambitious of making 
aname for himself, either by his own researches or by founding an 
institution for the promotion of science. He declares in writing, that 
though the best blood of England flows in his veins, this avails him not, 
for his name would live in the memory of men when the titles of the 
Northumberlands and the Percies are extinct or forgotten. He was 
cosmopolitan in his views, and declares that the man of science is of 
no country—the world is his country, and all men his countrymen. He 
purposed at one time to leave his money to the Royal Society of Lon- 
don for the promotion of science, but on account of a misunderstanding 
with the council of the society, he changed his mind and left it to his 
nephew ; and, in case of the death of this relative, to the United States 
of America, to found the Institution which now bears his name. 

(2.) In answer to the second question, I would state that the whole 
amount of money received fromthe bequest was $515,169; and besides 
this $25,000 was left in England, as the principal of an annuity given 
to the mother of the nephew of Smithson. This sum will also come to 
the Institution at the death of this person. 

The government of the United States accepted the bequest, or, in other 
words, accepted the office of trustee, and Mr. Rush, of Pennsylvania, 
a gentleman who is still an active and efficient member of the Board of 
Regents, and one of the most ardent supporters of the Institution, was 
charged with the duty of prosecuting the claim. He remained in atten- 
dance on the English courts until the money was awarded to him. He 
brought it over in sovereigns—deposited it in the Mint of the United 
States, where it was re-coined into American eagles—thus becoming a 
part of the currency of the country. ‘This money was afterwards lent 
to some of the new States, and a portion of it was lost; but it did not 
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belong to the United States—it was the property of the Smithsonian 
Tnstitution—and_ the government was bound in honor tu restore it. 
Congress has acknowledged this by declaring that the money is still in 
the treasury of the nation, bearing interest Bi the rate of 6 per cent., 
annually producing a revenue of about thirty thousand dollars. 

It may be stated in this place, that the principal remains perpetually 
in the treasury of the United States, and that nothing but the interest 

can be expended ; not only has the original bequest been preserved, but 

a considerable addition has been made to the principal. At the time 
of the passing of the act establishing the Institution in 1846, the sum of 
$242,000 had accrued m interest, and this the Regents were authorized 
to expend on a building; but instead of appropriating this sum imme- 
diately to this purpose, ; they put it at interest, and deterred the comple- 
tion of the building for several years, until $150,000 should be accumu- 
lated, the income Sok which might defray the expense of keeping the 
building, and the greater portion of the income of the original bequest 
be devoted to the objects tor which it was designed. This policy has 
been rigidly adhered to, and the result is, that besides the original sum, 
and after all that has been devoted to the building, the grounds, and all 
other operations, there is now on hand $200,000 of acounulaced inter- 
est. Of this sum $50,000 are to be appropriated to finishing the build- 
ing, and the remainder is to be added to the principal. The funds have 
fieaeiore been carefully husbanded. | 

The bequest, in the ‘language of the testator, was, ‘to found at Wash- 
mgton an establishment under the name of the Smithsonian Institution, for 
the increase and diffusion of knowledge among men. 

According to this, the wovernment of the United States is merely a 
trustee. The bequest 1 is for the benefit of mankind, and any plan which 
does not recognise this provision of the will would be illiberal and 
unjust. 

The Institution must bear and perpetuate the name of its founder ; 
and hence its operations ought to be kept distinct from those of the gov- 
ernment, and all the ood | which results from the expenditure om the 
fund should be Deane dited to the name of Smithson. 

The object of the bequest is two-fold: first, to increase; and second, 
to diffuse knowledge among men. ‘These two objects are entirely diss 
tinct, and ought not to he confounded with one another. The first is 
to enlarge the existing stock of knowledge by the addition of new 
truths; and the second to disseminate knowledge, thus enlar ged, a among 
men. . The distinction is generally recognised by men of science, aa 
in Europe different classes of scientific ‘and other societies are founded 
upon it. 

Again: the will makes no restriction in favor of any particular kind 
of knowledge, and hence all branches are entitled to a share of atten- 
tion. Smithson was well aware that knowledge should not be viewed 


as existing in isolated parts, but as a whole, cach portion of which 
throws light on all the other, and that the tendency of all is to improve 
the aaa mind, and to give it new sources of power and enjoyment. 
The most prevalent idea, however, in relation to the will, is that the 
money was intended exclusively for the diffusion of useful or imme- 


diately practical knowledge among the inhabitants of this country, but 
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it contains nothing from which such an inference can be drawn. All 
knowledge is nseel and the higher the more important. From the 
Paanciation of a single scientific truth may flow a hundred inventions, 
and the higher the truth the more important the deductions. 

To effect the greatest good, the organization of the Institution should 
be such as to produce results which could not be attained by other 
means, and inasmuch as the bequest is for men in general, all merely 
local expenditures are violations of the will. 

These views were not entertained at first, and great difficulties have 
been encountered in carrying them out. A number of literary men 
thought that a great library should be founded at Washington, and all 
the money expended on it. Others considered a museum the proper 
object, and another class thought the income should be devoted to the 
delivery of lectures throughout the country; while still another was of 
opinion that popular tracts should be published and distributed among 
the million. But all these views were advanced without a proper ex- 
amination of the will, or a due consideration of the smallness of the 
income. ‘The diffusion of tracts has been a favorite idea, but it must 
be recollected that a single report of the Patent Office costs the gov- 
ernment three times as much as the whole income of the Smithsonian 
fund. A single pamphlet of ten pages could not annually be printed 
by the Institution, and distributed to all who would have a claim to it. 

(3.) The next question is, by what plan can the several requisitions 
of the will be fulfilled. 

This question was not fully settled by the act of Congress. It di- 
rected the formation of a Library, a Museum, a Gallery of Arts, 
Lectures, and a building on a liberal scale to accommodate these ob- 
jects. One clause, however, gave the Regents the power, after the 
foregoing objects are provided for, to expend the remainder of the in- 
come in any way they may think fit for carrying out the design of the 
testator. 

The objects specified in the act of Congress evidently does not come 
up to the idea of the testator, as deduced from a critical examination ot 
his will. A library, a museum, a gallery of arts, though important in 
themselves, are local in their influence. I have from the beginning 
advocated this opinion on all occasions, and shall continue to advocate 
it whenever a suitable opportunity occurs. 

The question, therefore, again recurs: what plan can be adopted in 
conformity with the terms of the bequest? 

There are two. First—a number of men may be appointed by the 
Institution to make researches in the different branches of science, and 
to send accounts of their discoveries to all parts of the world. In this 
way, in the strictest sense of the terms, knowledge would be increased 
and diffused. But this plan is not compatible with the limited income 
of the Institution, and would offer many practical difficulties. 

The other plan, and the one adopted, is to stimulate all persons in 
this country capable of advancing knowledge by original research, to 
labor in this line—to induce them to send the results to the Institution 
for examination and publication—and to assist all persons engaged in 
original investigations as far as the means of the Institution will allow; 
also to institute, at the expense and under the direction of the Institu- 





THE SMITHSONIAN INSTITUTION. 123: 


tion, particular researches. This plan has been found eminently prac- 
ticable, and by means of it the Institution has been enabled to produce 
results which have made it favorably known in every part of the civil- 
ized world. The communications are submitted to competent judges, 
who vouch for the value and truth of the discoveries. The publications 
which result from this plan are presented to all the first class libraries 
in the world, as well as to all colleges and well established public in- 
stitutions in this country. The intention is to place the publications in 
such positions as will enable them to be seen by the greatest number 
of persons. In this way a knowledge of the discoveries are diffused 
among men as widely as the income will allow. 

No copyright is taken for the memoirs, and the writers of popular 
books are at liberty to use them in the compilation of their works. The 
knowledge which they contain is thus in time still more generally dif- 
fused. In other countries, institutions for the promotion of the discovery 
of new truths, and the publication of the results, are endowed by the 
government; but there are no institutions for this purpose here, and 
hence men of science labor under great disadvantages. The higher 
the value of a work of science, the fewer do its readers become. If 
writers wish to make money by their labors, they must publish novels. 

The Principia of Newton did not pay for itself, and yet in the pres- 
ent day every one shares in the benefits accruing from it. 

Another part of the plan is to publish reports on scientific subjects, 
and to spread them as widely as the state of the funds will allow. 








Norre.—For an account of what has actually been accomplished, see the several reports of 
the Secretary. 
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REPORTS OF THE SECRETARY OF THE SMITHSONIAN 
INSTITUTION, FROM 1847 TO 1853. 


To make the operations of the Institution more generally known, it has been thought ad- 
visable to append to this Report, for reprinting, the several Annual Reports of the Secretary. 
They give a connected history of all the operations of the Institution, from its organization 
to the end of the year 1852. These Reports exhibit the fact that very little change has been 
made in the plan of active operations originally adopted, and that all the anticipations which 
were entertained in regard to it have been fully realized. 
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FIRST REPORT.* 


Report of the Secretary of the Smithsonian Institution to the Board of Re- 
gents, December 8, 1847. 

GENTLEMEN: A statement of the financial condition of the Smith- 
sonian Institution, and of the progress made in the erection of the buiid- 
ing, having been presented to your Board by the Committees charged 
with the care of these objects, it becomes my duty, as Secretary of the 
Institution, to give an account of what has been done relative to the 
development of the plan of organization, and of the steps which have 
been taken in the way of carrying it into operation. 

In accordance with my instructions, I consulted with men of emi- 
nence in the different branches of literature and science, relative to the 
details of the plan of organization, and arranged the various suggestions 
offered, 1 in the form of the accompanying programme. This, after hav- 
ing been submitted to a number of persons in whose knowledge and 
judgment I have confidence, is now presented to the Board, with the 
concurrence of the Committee on Organization, for consideration and 
provisional adoption. I regret that my engagements have been such as 
to render it impossible for me to call ypon many persons whose counsel 
would have been valuable, but I hope hereafter to avail myself of their 
advice in behalf of the Institution. I also regret that I could not give 
the names of those whose suggestions have been adopted in the pro- 
gramme ; the impossibility of rendering justice to all, has prevented my 
attempting this. Many of the suggestions have been offered by differ- 
ent persons, independently of each other ; and, indeed, the general plan 
of the increase and diffusion of knowledge, as adopted by the Board, is 
such as would naturally arise in the mind of any person conversant 
with the history of physical science, and with the means usually em- 
ployed for its extension and diffusion. 

The introduction to the programme contains a series of propositions, 
suggested by a critical examination of the will ofeSmithson, to serve as 
a ouide i in judging of the fitness of any proposed plan for carrying out 
a8 design of the testator. The first section of the programme gives 
the details of the plan proposed for the increase and diffusion of know- 
ledge by means of publication and original researches. ‘The second sec- 
tion fur nishes the details, so far as they can be made out at the present 
time, of the formation of a library, and a collection of objects of na- 
ture and art. ‘These two plans combined, embrace the general propo- 
sitions adopted by the Board of Regents at their last meeting, as the 
basis of future operations. It is cm ealeaa in the proposed plan to har- 





* The first report of the Secretary was given in the second report of the Regents to 
‘ Congress, hence the number of the former is one less than that of the latter. 
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monize the two modes of increasing and diffusing knowledge, and to 
give to the Institution the widest rauenee compatible with its limited 
income. That all the propositions will meet with general approval can- 
not be expected; and that this organization is the best that could be de- 
vised is neither asserted nor believed. To produce a preort a plan of 
organization whicn shall be found to succeed perfectly in practice, and 
require no amendment, would be difficult under the most favorable cir- 
cumstances, and becomes almost impossible where conflicting opinions 
are to be harmonized, and the definite requirements of the act estab- 
lishing the Institution are to be observed. It is not intended that the 
deme of the organization, as given in the programme, should be per- 
manently adopted without car eful trial; they are rather presented as 
suggestions to be adopted provisionally, and to be carried into opera- 
tion gradually and cautiously , with such changes, from time to time, as 


experienc e€ may dictate. 


PROGRAMME OF ORGANIZATION OF THE SMITHSONIAN INSTITUTION. 
[Presented to the Board of Regents, December 8, 1847.] 
INTRODUCTION. 


General considerations which should serve as a guide im adopting a plan of 
organization. 


1. Witt or Smiruson. The property is bequeathed to the United 
States of America, “‘to found at Washington, under the name of the 
Smithsonian Institution, an establishment for the increase and diffusion 
of knowledge among men.” 

2. The bequest 1 is for the benefit of mankind. The government of the 
United States is merely a trustee to carry out the design of the testator. 

3. The Institution is not a national establishment, as is frequently 
supposed, but the establishment of an individual, and is to bear and. 
perpetuate his name. 

4. The objects of the Institution are—Ist, to increase, and 2d, to dif 
tuse, knowledge among men. 

5. These two objects should not be confounded with one another. 
The first is to increase the existing stock of knowledge by the addition 
of new truths; and the second to disseminate knowledge, thus in- 
creased, among men.” 

6. The will makes no restriction in favor of any particular kind of 
knowledge; hence all branches are entitled to a share of attention. 

7. Knowledge can be increased by different methods of facilitating 
and promoting he discovery of new truths, and can be most efficiently 
diffused among men by means of the press. 


o. Lo effect the greatest amount of good, the organization should be 


such as to enable Fe Institution to produce results in the way of 


increasing and diffusing knowledge, which cannot be produced by the 
existing institutions in our country. 

9. The organization should also be such as can be adopted provi- 
sionally, can be easily reduced to practice, receive modifications, or be- 
abandoned, in whole or in part, without a sacrifice of the funds. 
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10. In order to make up for the loss.of time occasioned by the delay 
of eight years in establishing the Institution, a considerable portion of the 
interest which has accrued should be added to the principal. 

11. In proportion to the wide field of knowledge to be cultivated, 


the funds are small. Economy should therefore be consulted in the 


construction of the building; and not only should the first cost of the 
edifice be considered, but also the continual expense of keeping it in 
repair, and of the support of the establishment necessarily connected 
with it. There should also be but few individuals permanently sup- 
ported by the Institution. 

12. The plan and dimensions of the building should be determined 
by the plan of the organization, and not the converse. 

13. It should be recollected that mankind in general are to be bene- 
fited by the bequest, and that, therefore, all unnecessary expenditure 
on local objects would be a perversion of the trust. 

14. Besides the foregoing considerations, deduced inamediately from 
the will of Smithson, regard must be had to certain requirements of the 
act of Congress establishing the Institution. These are a library, a 
museum, and a gallery of art, with a building on a liberal scale to con- 
tain them. 


SECTION L 


Plan of organization of the Institution, in accordance with the foregong 
deductions from the will of Smithson. 


To IncrEASE Knowiepce. It is proposed— 

1. To stimulate men of talent to make original researches, by offer- 
ing suitable rewards for memoirs containing new truths; and, 

2. To appropriate annually a portion of the income for particular 
researches, under the direction of suitable persons. 

To Dirrusre Know.epcGe. It is proposed— 

1. To publish a series of periodical reports on the progress of the 
different branches of knowledge; and, 
_ 2. To publish occasionally separate treatises on subjects of general 
anterest. 


DETAILS OF THE PLAN TO INCREASE KNOWLEDGE. 


I. By stemulating researches. 


1. Rewards, consisting of money, medals, &c., offered for original 
memoirs on all branches of knowledge. 

2. The memoirs thus obtained to be published in a series of vol- 
umes, in a quarto form, and entitled ‘Smithsonian Contributions to 
Knowledge.” 

3. No memoir, on subjects of physical science, to be accepted for 
publication, which does not furnish a positive addition to human know- 
ledge resting on original research; and all unverified speculations to be 
rejected. 

4. Each memoir presented to the Institution to be submitted for ex- 
amination to a commission of persons of reputation for learning in the 
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branch to which the memoir pertains, and to be accepted for publica- 
tion only in case the report of this commission is favorable. 

5. The commission to be chosen by the officers of the Institution, and 
the name of the author, as far as practicable, concealed, unless a favor- 
able decision be made. 

6. The volumes of the memoirs to be exchanged for the transactions 
of literary and scientific societies, and copies to be given to all the col- 
leges and principal libraries in this country. One part of the remain- 
ing copies may be offered for sale; and the other carefully preserved, 
to form complete sets of the volumes, to supply the demand from new 
institutions. 

7. An abstract, or popular account, of the contents of these memoirs 
to be given to the public, through the annual report of the Regents to 
Congress. ; 


II. By appropriating a portion of the income, annually, to special objeets 
of research, under the direction of suitable persons. 


1. The objects, and the amount appropriated, to be recommended 
by counsellors of the Institution. 

2. Appropriations in different years to different objects; so that, in 
course of time, each branch of knowledge may receive a share. 

3. The results obtained from these appropriations to be published, 
with the memoirs before mentioned, in the volumes of the Smithsonian 
Contributions to Knowledge. 

4. Examples of objects for which appropriations may be made : 

1.) System of extended meteorological observations, for solving the 
roblem of American storms. 

(2.) Explorations in descriptive natural history, and geological, mag- 
netical, and topographical surveys, to collect materials for the formation 
of a Physical Atlas of the United States. 

(5.) Solution of experimental problems, such as a new determination 
of the weight of the earth, of the velocity of electricity and of light; 


chemical analyses of soils and plants; collection and publication of 


articles of science, accumulated in the offices of government. 


(4.) Institution of statistical inquiries with reference to physical, 


moral, and political subjects. 
(5.) Historical researches, and accurate surveys of places celebrated 
in American history. 


(6.) Ethnological researches, particularly with reference to the dif- — 


ferent races of men in North America; also, explorations and accurate 
surveys of the mounds and other remains of the ancient people of our 
country. 


4 


DETAILS OF THE PLAN FOR DIFFUSING KNOWLEDGE. 


I. By the publication of a series of reports, giving an account of the 
new discoveries in science, and of the changes made from year to year in all 
branches of knowledge not strictly professional. 


J. These reports will diffuse a kind of knowledge generally interest- 
ing, but which, at present, is inaccessible to the public. Some of the 
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reports may be published annually, others at longer intervals, as the 
income of the Institution, or the changes in the brass of knowledge, 
may indicate. 

2. The reports are to be prepared by collaborators eminent in the 
different branches of knowledge. 

3. Each collaborator to be furnished with the journals and publica- 
tions, domestic and foreign, necessary to the compilation of his report; 
to be paid a certain sum for his labors, and to be named on the title 
page of the report. 

The reports to be published in separate parts, so that persons 
interested in a particular branch can procure the parts relating to it, 
without purchasing the whole. 

5. These reports may be presented to Congress, for partial distribu- 
tion; the remaining copies to be given to liter: ary and scientific institu- 


o 
tions, and sold to Sliy iduals for a moderate price. 


The followmg are some of the subjects which may be embraced in the reports: 


I. PHYSICAL CLASS. 


1. Physics, including astronomy, natural philosophy, chemistry, and 
meteorology. 

2. Natural history, including botany, zoology, geology, &c. 

3. Agriculture. 

4. Application of science to arts. 


Il MORAL AND POLITICAL CLASS. 


5. Ethnology, including particular history, comparative philology, 
antiquities, &c. 

6. Statistics and political economy. 

7. Mental and moral philosophy. 

8. A survey of the political events of the world; penal reform, &c. 


Ill. LITERATURE AND THE FINE ARTS. 


9. Modern literature. 

10. The fine arts, and their application to the useful arts. 
11. Bibliography. 

12. Obituary notices of distinguished individuals. 


Il. By the publication of separate treatises on subjects of general interest. 


1. These treatises may occasionally consist of valuable memoirs 
translated from foreign languages, or of articles prepared under the di- 
rection of the Institution, or procured by offering premiums for the best 
exposition of a given subject. 

2. The treatises should in all cases be submitted to a commission of 
competent judges previous to their publication. 

3. As examples of these treatises, expositions may be obtained of the 
present state of the several branches of knowledge mentioned in the 
table of reports. Also of the following subjects, suggested by the Com- 
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mittee on Organization, viz.: the statistics of labor, the productive arts 
of life, public mstruction, &c. 


SECTION II. 


Plan of organization, in accordance with the terms of the resolutions of the 
Board of Regents, providing for the two modes of increasing and diffusing 
knowledge. 


1. The act of Congress establishing the Institution contemplated the 
formation of a library and a museum; and the Board of Regents, in- 
cluding these objects in the plan of organization, resolved to divide the 
income into two equal parts. 

2. One part to be appropriated to increase and diffuse knowledge by 
means of publications and researches, agreeably to the scheme before 
given. The other part to be appropriated to the formation of a library 
and a collection of objects of nature and of art. 

3. These two plans are not incompatible with one another. 

4. 'To carry out the plan before described, a library will be required, 
consisting, Ist, of a complete collection of the transactions and proceed- 
ings of all the learned societies in the world; 2d, of the more impor- 
tant current periodical publications, and other works necessary in pre- 
paring the periodical reports. 

5. The Institution should make special collections, particularly of 
objects to verify its own publications. 

6. Also a collection of instruments of research in all branches of ex- 
perimental science. 

7. With reference to the collection of books other than those men- 
tioned above, catalogues of all the different libraries in the United States 
should be procured, in order that the valuable books first purchased 
may be such as are not to be found in the United States. 

8. Also catalogues of memoirs, and of books in foreign libraries, and 
other materials, should be collected for rendering the Institution a centre 
of bibliographical knowledge, whence the student may be directed to 
any work which he may require. 

9. It is believed that the collections in Natural History will increase 
by donation, as rapidly as the income of the Institution can make pro- 
vision for their reception ; and therefore it will seldom be necessary to 
purchase any articles of this kind. 

10. Attempts should be made to procure for the Gallery of Arts casts 
of the most celebrated articles of ancient and modern sculpture. 

11. The arts may be encouraged by providing a room, free of ex- 
pense, for the exhibition of the objects of the Art-Union, and other simi- 
lar societies. 

12. A small appropriation should annually be made for models of 
antiquities, such as those of the remains of ancient temples, &c. 

13. For the present, or until the building is fully completed, besides 
the Secretary, no permanent assistant will be required, except one, to 
act as Librarian. 

14. The duty of the Secretary will be the general superintendence, 
with the advice of the Chancellor and other members of the establish- 
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ment, of the literary and scientific operations of the Institution; to give 
to the Regents annually an account of all the transactions, of the me- 
moirs which have been received for publication, and of the researches 
which have been made; and to edit, with the assistance of the Libra- 
rian, the publications of the Institution. 

15. The duty of the Assistant Secretary, acting as Librarian, will be, 
for the present, to assist in taking charge of the collections, to select and 
purchase, under the direction of the Secretary and a committee of the 
Board, books and catalogues, and to procure the information before 
mentioned ; to give information on plans of libraries, and to assist the 
Secretary in editing the publications of the Institution, and in the other 
duties of his office. 

16. The Secretary and his assistants, during the session of Congress, 
will be required to illustrate new discoveries in sciences, and to exhibit 
new objects of art; also distinguished individuals should be invited to 
give lectures on subjects of general terest. 

17. When the building is completed, and when, in accordance with 
the act of Congress, the charge of the National Museum is given to the 
Smithsonian Institution, other assistants will be required. 


Explanations and illustrations of the programme. 


Though the leading propositions of the programme have been fully dis- 
eussed by the Board, yet it will be important to offer some remarks in 
explanation and illustration of them in their present connexion. 

That the Institution is not a national establishment, in the sense in 
which institutions dependent on the government for support are so, must 
be evident, when it is recollected that the money was not absolutely 
given to the United States, but intrusted to it for a special object, namely : 
the establishment of an institution for the benefit of men, to bear the name 
of the donor, and, consequently, to reflect upon his memory the honor of 
all the good which may be accomplished by means of the bequest. 
The operations of the Smithsonian Institution ought, therefore, to be 
mingled as little as possible with those of the government, and its funds 
should be applied exclusively and faithfully to the increase and diffu- 
sion of knowledge among men. 

That the bequest is intended for the benefit of men in general, and 
that its influence ought not to be restricted to a single district, or even 
nation, may be inferred not only from the words of the will, but also 
from the character of Smithson himself; and I beg leave to quote, from 
a scrap of paper in his own hand, the following sentiment bearing on 
this point: “The man of science has no country; the world is his 
country—all men his countrymen.” ‘The origin of the funds, the be- 
quest of a foreigner, should also preclude the adoption of a plan which 
does not, in the words of Mr. Adams, “ spread the benefits to be de- 
rived from the Institution not only over the whole surface of this Union, 
but throughout the civilized world.” ‘Mr. Smithson’s reason for fixing 
the seat of his Institution at Washington obviously was, that there is the 
seat of government of the United States, and there the Congress by 
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whose legislation, and the Executive through whose agency, the trust 
committed to the honor, intelligence, and good faith of the nation, is to be 
fulfilled.” The centre of operations being permanently fixed at Wash- 
ington, the character of this city for literature and science will be the 
more highly exalted in proportion as the influence of the Institution is 
more widely diffused. 

_ ‘That the terms increase and diffusion of knowledge are logically dis- 
tinct, and should be literally interpreted with reference to the will, must 
be evident when we reflect that they are used in a definite sense, and 
not as mere synonymes, by all who are engaged in the pursuits to 
which Smithson devoted his life. In England there are two classes of 
institutions, founded on the two ideas conveyed by these terms. The 
Royal Society, the Astronomical, the Geological, the Statistical, the 
Antiquarian Societies, all have for their object the increase of knowledge, 
while the London Institution, the Mechanics’ Institution, the Surry In- 
stitution, the Society for the Diffusion of Religious Knowledge, the So- 
ciety for the Diffusion of Useful Knowledge, are all intended to diffuse 
or disseminate knowledge among men. In our own country, also, the 
same distinction is observed in the use of the terms by men of science. 
Our colleges, academies, and common schools, are recognised as insti- 
tutions partially intended for the diffusion of knowledge, while the ex- 
press object of some of our scientific societies is the promotion of the 
discovery of new truths. 

The will makes no restriction in favor of any particular kind 
of knowledge; though propositions have been frequently made 
for devoting the funds exclusively to the promotion of certain 
branches of science having more immediate application to the 
practical arts of life, and the adoption of these propositions has 
been urged on the .ground of the conformity of such objects to 
the pursuits of Smithson: but an examination of his writings will 
show that he excluded from his own studies no branch of general 
knowledge, and that he was fully impressed with the important philo- 
sophical fact, that all subjects of human thought relate to one great sys- 
tem of truth. ‘To restrict, therefore, the operations of the Institution to 
a single science or art, would do injustice to the character of the donor, 
as well as to the cause of general knowledge. If preference is to be 
given to any branches of research, it should be to the higher, and ap- 
parently more abstract ; to the discovery of new principles, rather than of 
isolated facts. And this is true even ina practical point of view. Agri- 
culture would have forever remained an empirical art, had it not been 
for the light shed upon it by the atomic theory of chemistry ; and in- 
comparably more is to be expected as to its future advancement from 
the perfection of the microscope, than from improvements in the ordi- 
nary instruments of husbandry. 

The plan of increasing and diffusing knowledge, presented in the first 
section of the programme, will be found in strict accordance with the 
several propositions deduced from the will of Smithson, and given in 
the Introduction. It embraces, as a leading feature, the design of 
interesting the greatest number of individuals in the operations of the 
Institution, and of spreading its influence as widely as possible. It forms 
an active organization, exciting all to make original researches who are 
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gifted with the necessary power, and diffusing a kind of knowledge, 
now only accessible to the few, among all those who are willing to 
receive it. In this country, though many excel in the application of 
science to the practical arts of life, few devote themselves to the con- 
tinued labor and patient thought necessary to the discovery and devel- 
opement of new truths. The principal cause of this want of attention ' 
to original research is the want, not of proper means, but of proper 
encouragement. The publication of original memoirs and _ periodical 
reports, as contemplated by the programme, will act as a powerful 
stimulus on the latent talent of our country, by placing in bold relief the 
real laborers in the field of original research, while it will atiord the best 
materials for the use of those engaged in the diffusion of knowledge. 

The advantages which will accrue from the plan of publishing the 
volumes of the Smithsonian Contributions to Knowledge are various. 
In the first place, it will serve to render the name of the founder favor- 
ably known wherever literature and science are cultivated, and to keep 
it in continual remembrance with each succeeding volume, as long as 
knowledge is valued. A single new truth, first given to the world 
through these volumes, will forever stamp their character as a work of 
reference. The Contributions will thus form the most befitting monu- 
ment to perpetuate the name of one whose life was devoted to the 
increase of knowledge, and whose ruling passion, strong in death, 
prompted the noble bequest intended to facilitate the labors of others 
in the same pursuit. 

Again, the publication of a series of volumes of original memoirs 
will afford to the Institution the most ready means of entering into 
friendly relations and correspondence with all the learned societies m 
the world, and of enriching its library with their current transactions 
and proceedings. But perhaps the most important effect of the plan 
will be that of giving to the world many valuable memoirs, which, on 
account of the expense of the illustrations, could not be otherwise pub- 
lished. Every one who adds new and important truths to the existing 
stock of knowledge, must be, of necessity, to a certain degree, in ad- 
vance ot his age. Hence the number of readers and purchasers of a 
work is often in the inverse ratio of its intrinsic value; and conse- 
quently, authors of the highest rank of merit are frequently deterred 
from giving their productions to the world on account of the pecuniary 
loss to which the publication would subject them. When our lamented 
countryman, Bowditch, contemplated publishing his commentary on La 
Place, he assembled his family and informed them that the execution 
of this design would sacrifice one third of his fortune, and that it was 
proper his heirs should be consulted on a subject which so nearly con- 
cerned them. The answer was worthy of the children of such a father: 
“We value,” said they, ‘“ your reputation more than your money.” 
Fortunately, in this instance, the means of making such a. sacrifice ex- 
isted ; otherwise one of the proudest monuments of American science 
could not have been given to the world. In the majority of cases, how- 
ever, those who are most capable of extending human knowledge are 
least able to incur the expense of the publication. Wilson, the Ameri- 
can ornithologist, states, in a letter to Michaux, that he has sacrificed 
everything to publish his work: “I have issued,” he says, ‘six vol- 
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umes, and am engaged on the seventh; but as yet I have not received @ 
single cent of the proceeds.’’ In an address on the subject of natural 
history, by one of our most active cultivators of this branch of know- 
ledge, we find the following remarks, which are directly in point: 
“Few are acquainted with the fact that from the small number of 
scientific works sold, and the great expense of plates, our naturalists 
not only are not paid for their labors, but suffer pecumary loss from 
their pubbeations. Several works on different branches of zoology, 
now in the course of publication, will leave their authors losers by an 
ageregate of $15,000. Ido not include in this estimate works already 
finished—one, for instance, the best contribution to the natural history 
of man extant, the publication of which will occasion its accomplished 
author a loss of several thousand dollars. A naturalist is extremely 
fortunate if he can dispose of 200 copies of an illustrated work, and 
the number of cupies printed rarely exceeds 250.” It may be said 
that these authors have their reward in the reputation which they thus 
purchase ; but reputation should be the result of the talents and labor 
expended in the production of a work, and should not in the least de- 
pend upon the fact that the author is able to make a pecuniary sacrifice 
m giving the account of his discoveries to the public. 

Besides the advantage to the author of having his memoir published 
in the Smithsonian Contributions free ef expense, his labors will be 
given to the world with the stamp of approval of a commission of 
learned men; and his merits will be generally made known through 
the reports of the Institution. ‘Though the premiums offered may be 
small, yet they will have considerable effect in producing original arti- 
cles. Fifty or a hundred dollars awarded to the author of an original 
paper, will, in many instances, suffice to supply the books, or to pay for 
the materials, or the manual labor required, in prosecuting the research. 

There is one proposition of the programme which has given rise to 
much discussion, and which, therefore, requires particular explanation : 
I allude to that which excludes from the contributions all papers con- 
sisting merely of unverified speculations on subjects of physical seience. 
The object of this proposition is to obviate the endless difficulties which 
would occur in rejecting papers of an unphilosophical character; and 
though it may in some cases exclude an interesting communication, yet 
the strict observance of it will be found of so much practical importance 
that it cannot be dispensed with. It has been supposed, from the adoption 
of this proposition, that we are disposed to undervalue abstract specula- 
tions: on the contrary, we know that all the advances in true science— 
namely, a knowledge of the laws of phenomena, are made by provisionally 
adopting well conditioned hypotheses, the product of the imagination, and 
subsequently verifying them by an appeal to experiment and observation. 
Every new hypothesis of scientific value must not only furnish an exact 
explanation of known facts, but must also enable us to predict, in kind 
and quantity, the phenomena which will be exhibited under any given 
combination of circumstances. Thus, in the case of the undulatory 
hypothesis of light, it was inferred, as a logical consequence, that if the 
supposition were true that light consisted of waves of an ethereal me- 
dium, then two rays of light, like two waves of water under certain 
conditions, should annihilate each other, and darkness be produced. 
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The experiment was tried, and the anticipated result was obtained. It 
is this exact agreement of the deduction with the actual result of ex- 
perience that constitutes the verification of an hypothesis, and which 
alone entitles it to the name of a theory, and to a place in the transac- 
tions of a scientific institution. It must be recollected that it is much 
easier to speculate than to investigate, and that very few of all the hy- 
potheses imagined are capable of standing the test of scientific verifi- 
cation. 

For the practical working of the plan for obtaining the character of a 
memoir, and the precaution taken before it is accepted for publication, 
I would refer to the correspondence, given in a subsequent part of this 
report, relative to the memoir now in process of publication by the In- 
stitution. As it is not our intention to interfere with the proceedings of 
other institutions, but to co-operate with them, so far as our respective 
operations are compatible, communications may be referred to learned 
societies for inspection, as in the case of the above mentioned memoir, 
and abstracts of them given to the world through the bulletins of these 
societies, while the details of the memoirs and their expensive illustra- 
tions are published in the volumes of the Smithsonian Contributions. 
The officers of several learned societies in this country have expressed 
a willingness to co-operate in this way. 

Since original research is the most direct way of imcreasing know- 
ledge, it can scarcely be doubted that a part of the income of the be- 
quest should be appropriated to this purpose, provided suitable persons 
can be found, and their labors be directed to proper objects. The 
number, however, of those who are capable of discovering scientific 
principles is comparatively small; like the poet, they are ‘born, not 
made,” and, like him, must be left to choose their own subject, and 
wait the fitting time of inspiration. In case a person of this class has 
fallen on a vein of discovery, and is pursuing it with success, the better 
plan will be to grant him a small sum of money to carry on his inves- 
tigations, provided they are considered worthy of assistance by compe- 
tent judges. This will have the double effect of encouraging him in 
the pursuit, and of facilitating his progress. The Institution, however, 
need not depend upon cases of this kind, even if they were more numer- 
ous than they are, for the application of its funds in the line of original 
research. There are large fields of observation and experiment, the 
cultivation of which, though it may afford no prospect of the discovery 
of a principle, can hardly fail to produce results of importance both in 
a practical and theoretic point of view. As an illustration of this 
remark, I may mention the case of the investigations made a few 
years ago by a committee of the Franklin Institute, of Philadelphia. 
The Secretary of the Treasury of the United States placed at the dis- 
posal of this society a sum of money, for the purpose of making expe- 
riments with reference to the cause of the explosion of steam boilers. 
A committee of the society was chosen for this purpose, which adopted 
the ingenious plan of writing to all persons in the United States 
engaged in the application of steam, and particularly to those who had 
observed the explosion of a steam boiler. In this way opinions and 
suggestions in great variety, as to the cause of explosions, were ob- 
tained. The most plausible of these were submitted to the test of ex- 
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periment: the results obtained were highly important, and are to be 
found favorably mentioned in every systematic work on the-subject of 
steam which has appeared, in any language, within the last few years. 
New and important facts were established; and, what was almost of 
as much consequence, errors which had usurped the place of truth 
were dethroned. 

In the programme, examples are given of a few subjects of original 
research to which the attention of the Institution may be turned. I will 
mention one in this place, which. in connexion with the contents of our 
first memoir, may deserve immediate attention. I allude to a small 
appropriation made annually for researches with reference to the re- 
mains of the ancient inhabitants of our country. This is a highly inter- 
esting field, and what is done in regard to it should be done quickly. 
Every year the progress of civilization is obliterating the ancient 
mounds, cities and villages are rising on the spots they have so long 
occupied undisturbed, and the distinctive marks of these remains are 
every year becoming less and less legible. 

In carrying out the spirit of the plan adopted, namely, that of affect- 
ing men in general by the operations of the Institution, it is evident that 
the principal means of diffusing knowledge must be the press. Though 
lectures should be given in the city in which Smithson has seen fit to 
direct the establishment of his Institution, yet, as a plan of general dif- 
fusion of knowledge, the system of lectures would be entirely inade- 
quate ; every village in our extended country would have a right to 
demand a share of the benefit, and the income of the Institution would 
be insufficient to supply a thousandth part of the demand. It is also 
evident that the knowledge diffused should, if possible, not only em- 
brace all branches of general interest, so that each reader might find a 
subject suited to his taste, but also that it should differ in kind and 
quality from that which can be readily obtained through the cheap pub- 
hieations of the day. These requisites will be fully complied with in 
the publications of the series of reports proposed in the programme. A 
series of periodicals of this kind, posting up all the discoveries in science 
from time to time, and giving a well digested account of all the im- 
portant changes in the different branches of knowledge, is a desideratum 
in the English language. The idea is borrowed from a partial plan of 
this kind in operation in Sweden and Germany ; and for an example of 
what the work should be, I would refer to the annual report to the 
Swedish Academy of its perpetual secretary, Berzelius, on physical 
science. ‘The reports can be so prepared as to be highly interesting to the 
general reader, and at the same time of great importance to the exclusive 
cultivator of a particular branch of knowledge. Full references should 
be given, in foot-notes, to the page, number, or volume of the work from 
which the information was obtained, and where a more detailed account 
can be found. It is scarceiy necessary to remark, that the preparation of 
these reports should be entrusted only to persons profoundly acquainted 
with the subjects to which they relate, namely : to those who are devoted 
to particular branches, while they possess a knowledge of general princi- 
ples. Sufficient explanations should be introduced to render the report 
intelligible to the general reader, without destroying its scientific charac- 
ter. Occasionally reports may be obtained trom abroad—as, for ex- 
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ample, accounts of the progress of certain branches of knowledge in 
foreign countries—and these may be translated, if necessary, and in- 
corporated into other reports, by some competent person in this country. 

Besides the reports on the progress of knowledge, the programme pro- 
poses to publish occasionally brief treatises on particular subjects. There 
are always subjects of general interest, of which brief expositions would 
be of much value. The preparation of these, however, should be in- 
trusted to none but persons of character and reputation, and should be 
subjected to a revision by competent and responsible judges before they 
are given to the public. They may be presented in the form of reports 
on the existing state of knowledge relative to a given subject, and may 
sometimes consist of memoirs and expositions of particular branches of 
literature and science, translated from foreign languages. The reports 
and treatises of the Institution, sold at a price barely sufficient to pay the 
expense of printing, will find their way mto every school in our country, 
and will be used not as first lessons for the pupil, but as sources of re- 
lable information for the teacher. 

The second section of the programme gives, so far as they have been 
made out, the details of the part of the plan of organization directed by 
the act of Congress establishing the Institution. The two plans, namely, 
that of publication and original research, and that of collections of objects 
of nature and art, are not incompatible, and may be carried on harmoni- 
ously with each other. The only effect which they will have on one 
another is that of limiting the operation of each, on account of the funds 
given tothe other. Still, with a judicious application, and an economical 
expenditure of the income, and particularly by rigidly observing the 
plan of finance suggested by Dr. Bache, in the construction of the 
buildmg, much good may be effected in each of the two branches of 
the Institution. T'o carry on the operations of the first, a working library’ 
will be required, consisting of the past volumes of the transactions and 
proceedings of all the learned societies in every language. These are 
the original sources from which the most important principles of the 
positive knowledge of our day have been drawn. We shall also require 
a collection of the most important current literature and science for the 
use of the collaborators of the reports; most of these, however, will 
be procured in exchange for the publications of the Institution, and 
therefore will draw but little from the library fund. For other sugges- 
tions relative to the details of the library, I would refer you to the 
annexed communication from Professor Jewett, Assistant Secretary, 
acting as librarian. 

The collections of the Institution, as far as possible, should consist of 
such articles as are not elsewhere to be found in this country, so that the 
visitors at Washington may see new objects, and the spirit of the plan 
be kept up, of interesting the greatest possible number of individuals. 
A perfect collection of all objects of nature and of art, if such could be 
obtained and deposited in one place, would form a museum of the 
highest interest; but the portion of the income of the bequest which 
can be devoted to the increase and maintenance of the museum will be 
too small to warrant any attempt towards an indiscriminate collection. 
It is hoped that in due time other means may be found of establishing 
and supporting a general collection of objects of nature and art at the 
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seat of the general government, with funds not derived from the Smith- 
sonian bequest. For the present, it should be the object of the Institu- 
tion to confine the application of the funds, first, to such collections as 
will tend to facilitate the study of the memoirs which may be published 
in the Contributions, and to establish their correctness ; secondly, to the 
purchase of such objects as are not generally known in this country, 
in the way of art, and the illustration of antiquities, such as models 
of buildings, &c.; and, thirdly, to the formation of a collection of in- 
struments of physical research, which will be required both in the illustra- 
tion of new physical truths, and in the scientific investigations under- 
taken by the Institution. 

Much popular interest may be awakened in favor of the Institution at 
Washington, by throwing the rooms of the building open, on stated 
evenings during the session of Congress, for literary and scientific assem- 
blies, after the manner of the weekly meetings of the Royal Institution in 
London. At these meetings, without the formality of a regular lecture, 
new truths in science may be illustrated, and new objects of art exhibited. 
Besides these, courses of lectures may be given on particular subjects 
by the officers of the Institution, or by distinguished individuals invited 
for the purpose. 


Commencement of the operations of the Institution. 


I was authorized, in connexion with the Committee on Organization, 
to commence the publication of the Smithsonian Contributions to 
Knowledge, and to receive any memoir which might be presented on 
any subject, provided it was found, on examination, to furnish an inter- 
esting addition to the sum of human knowledge, resting on original 
research. The first memoir presented, and found to be of the character 
prescribed by the resolution of the Board, was one on the remains of 
the ancient inhabitants of the North American continent. It contains 
the result of several years’ labor in the survey and exploration of the 
mounds and earthworks of the Mississippi valley, and will furnish a 
highly interesting addition to the antiquities of our country, which could 
not have been given to the world but for the timely aid extended to it 
by this Institution. The memoir was referred to the American Ethno-~ 
logical Society, with a request that a committee of its members might 
be a appointed to examine and report on its character, as to fitness ‘for 
publication in the Smithsonian Contributions to Knowledge. On the 
favorable report of this committee, and on the responsibility of the 
society, the memoir has been accepted for publication. 'The following 
correspondence will serve to give an account of the work, and to illus- 
trate the manner in which it is proposed to submit the papers which 

may be presented for publication to a commission of competent judges. 
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CORRESPONDENCE RELATIVE TO THE ACCEPTANCE FOR PUBLICATION OF 
THE ETHNOLOGICAL MEMOIR OF MESSRS. SQUIER AND DAVIS. 


From Messrs. Squer and Davis to the Secretary of the Smithsonian Insti 
tution. 


CuiLuicotHE, O., May 15, 1847. 


Dear Str: It is proposed in the recognised plan of organization of 
the Smithsonian Institution, of which you are the executive officer, to 
publish, under the title of « Smithsonian Contributions to Knowledge,” such 
original papers and memoirs ‘as shall constitute valuable additions to 
the sum of human knowledge.’’ Under the belief that it falls legiti- 
mately within the scope of the above plan, the undersigned herewith 
submit for acceptance and publication, subject to the prescribed rules 
of the Institution, a MS. memoir, entitled, ‘‘ANctenr MonuMENTS OF 
tHE Mississtppt VALLEY, comprising the results of Extensive Original 
Surveys and Explorations: by EK. G. Squier and E. H. Davis.” The 
extent of these investigations, and their general character, are suffici- 
ently indicated in the prefatory remarks to the volume. 

With high consideration, we are truly yours, 

E. GEO. SQUIER, 
E.. H.- DAVIS: 
JosEPH Henry, Esq., 
Secretary Smithsonian Institution. 





From the Secretary of the Smithsonian Institution to the President of the 
American Ethnological Society. 


WASHINGTON, June 2, 1847. 


Dear Sir: I am authorized by the Regents of the Smithsonian In- 
stitution to publish, in the numbers of the ‘* Smithsonian Contributions to 
Knowledge,” any memoir which may be presented for this purpose, pro- 
vided that, on careful examination by a commission of competent 
judges, the memoir shall be found to furnish a new and interesting addi- 
tion to knowledge, resting on original research. The accompanying 
memoir, entitled ‘ Ancient Monuments of the Mississippi Valley,” Sc., 
having been presented for publication, I beg leave to refer the same, 
through you, to the American Ethnological Society, with a request that 
a committee of the members may be appointed to examine and report 
on its character, im reference to the particulars above mentioned. If 
the report of the committee is favorable, the memoir will be accepted 
for publication ; full confidence being placed in the ability of the com- 
mittee to judge of the character of the article, and in their caution in 
making up their opinion. 

I have the honor to be, very respectfully, your obedient servant, 

JOSEPH HENRY, 
Secretary Smithsonian Institution. 
Hon. ALBERT GALLATIN, 
President American Ethnological Society. 
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Extracts of a letter from the President of the American Ethnological Society 
to the Secretary of the Smithsonian Institution. 


New York, June 12, 1847. 


‘Dear Sir: I have the honor to enclose a copy of the proceedings 
and resolutions of the New York Ethnological Society upon the MS. 
work on American antiquities, by Messrs. E. G. Squier and E. H. 
Davis, submitted with your letter of the 2d inst. 

‘“‘T approve entirely of the resolutions and recommendations of the 
society. 

* * * * * * * * * * * 

“¢ Whatever may be the intrinsic value of the remains of former times 
which are found in the United States, it is necessary that they should 
at least be correctly described, and that existing gross errors should be 
corrected; and I repeat my conviction that, though ardent, Messrs. 
Squier and Davis are animated by that thorough love of truth which 
renders their researches worthy of entire confidence. 

* * * * * * * * * * * 


‘¢T have the honor to be, &e., 
“ ALBERT GALLATIN. 
‘Prof. J. Henry, 
“* Secretary of Smithsonian Institution.” 


At a regular meeting of the American Ethnological Society, held at 
the house of the Hon. ALBERT GALLATIN, on the evening of the 4th of 
June, the president laid before the members a communication from 
Professor J. Henry, Secretary of the Smithsonian Institution, trans- 
mitting, for the examination and opinion of the society, a MS. work on 
the Ancient Aboriginal Monuments of the United States. On motion, 
the letter and accompanying MX. were referred to a committee consist- 
ing of Epwarp Rosrnson, D. D., Joun R. Barrett, Professor W. 
W. Turner, SamuEt G. Morton, M. D., and Hon Groree P. Marsu, 
to report upon the same. At a subsequent meeting of the society, this 
committee submitted the following report and resolutions, which were 
unanimously accepted and adopted : 


REPORT. 


The committee of the American Ethnological Society, to which was 
referred the communication of the Secretary of the Smithsonian Insti- 
tution, transmitting a manuscript work, entitled « Ancrent MonuUMENTS 
oF THE Mississrpp1 VALLEY, comprising the results of Extensive Original 
Surveys and Explorations,’ by E. G. Squier and E. H. Davts, beg 
leave to report that: 

They have examined the work in question, and regard it not only as 
a new and interesting, but as an eminently valuable addition to our 
stock of knowledge on a subject little understood, but in which is felt 
a deep and constantly increasing interest, both in our country and 
abroad. In their judgment, the work is worthy of the subject, and 
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highly creditable to the authors. Its chief features are, a scientific 
arrangement, simplicity, and directness of statement, and legitimate 
deduction from facts, while there is no attempt at mere speculation or 
theory. If published, it will be an enduring monument to connect the 
names of the investigators in honorable and “lasting remembrance with 
the great subject of ‘American Archeology. 

The existence and progress of these investigations were made known to 
the society by correspondence early inthe year 1846; and in Juneof that 
year es of the relics recovered, accompanied by numerous maps 
and plans of ancient earthworks and sectional views of the mounds 
from which the remains were taken, were laid before the society by 
Mr. Squier in person. ‘These excited deep interest and surprise in all 
who saw them; and the society immediately took measures to encour- 
age further investigation, and secure the publication, under its own 
auspices, of the important results already obtained. A few months later, 
the chairman of the present committee, being in Ohio, was enabled 
through the kindness of Messrs. Squier and Davis, to visit several of the 
more important monuments in the immediate vicinity of Chillicothe, and, 
among these, ‘‘ Mound City,” so called, from which very many of the 
minor relics and specimens were procured. He was struck with the 
accuracy of the plans and drawings, as well as of the accounts which 
had been laid before the society, a bears full testimony to the fidelity 
and integrity with which the process of investigation and delineation 
has been conducted. 

During the last and present season the researches of these gentlemen 
have been actively prosecuted and widely extended, and the above 
work, largely illustrated, comprising the results, has been prepared. 
These results are so numerous and important, ad consequently such 
is the extent and magnitude of the work itself, as to put its publication 
beyond any means which the society can command. Under these cir- 
cumstances, your committee learn with pleasure that preliminary 
arrangements ‘have been made for its publication by the Smithsonian 
Institution among its ‘¢ Contributions to Knowledge.” It can only be 
a matter of sincere gratification to this society to see that which it can- 
not itself accomplish for the history and antiquities of our country taken 
up and carried out under such favorable auspices ; and they cannot but 
rejoice that an opportunity is thus afforded to that noble Institution of 
opening its high career by fostering scientific researches into the inter- 
esting problems connected with the ante-Columbian history and abo- 
riginal monuments of our own country. 

“In view of these facts, your committee would recommend the adop- 
tion of the following resolutions by the society : 

Resolved, 'That this society regard the researches of Messrs. Squier 
and Davis as of very great inyportance in American Archeology, and 
as éasting much light upon our aboriginal antiquities, especially upon 
the character and habits of the earliest races which had their seat in the 
Mississippi valley. 

Resolved, That we regard the work prepared upon this subject as one 
of great general interest, and as worthy to be adopted for publi- 
cation by the Smithsonian Institution, both as resting on original re- 
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searches, and as affording remarkable illustrations of the history of the 
American continent. 

Your committee would also append to this report the accompanying 
letters from Samuel G. Morton, M. D., of Philadelphia, and Hon. 
George P. Marsh, of Vermont, both members of this society, and joint 
members of this committee. 

All of which is respectfully submitted. 

EDWARD ROBINSON, 
JOHN R. BARTLETT, > Committee. 
W. W. TURNER, 
New York, June, 1847. 


New York, June 9, 1847. 


I have examined with much interest and attention the manuscripts, 
drawings, and ancient relics in the possession of Mr. E. G. Squier, and 
am happy to say that my previous impressions concerning the value of 
the researches of that gentleman and his associate are fully confirmed. 
It is fortunate for the cause of American Archeology that the first 
systematic attempt at its elucidation should have been conceived and 
executed in so truly philosophical a spirit ; and rich as this age already 
isin antiquarian lore, it has, I think, received few more important con 
tributions than that which the enlightened and generous zeal of these 
two private gentlemen is about to confer upon it. The Smithsonian 
collections could not begin with a more appropriate or creditable 
essay 3 and I hope that every facility may be afforded to the authors in 
bringing before the public the results of their honorable labors in as 
suitable a form and with as little delay as possible. 


GEO. P. MARSH. 


' PuritapELpPHia, June 8, 1847. 


As a member of the committee of the American Ethnological Society, 
appointed to report on the memoir on American Archeology, by Messrs. 
E. G. Squier and E. H. Davis, I have great pleasure in saying, that 
after a careful and repeated inspection of the materials in the hands ot 
those gentlemen, Lam convinced they constitute by far the most im- 
portant contribution to the Archeology of the United States, that has 
ever been offered to the public. The number and accuracy of their 
plans, sketches, &c., have both interested and surprised me, and it is 
gratifying to learn that the preliminary arrangements have been made 
for their publication under the honorable auspices of the Smithsonian 
Institution. 


SAML. GEORGE MORTON. 





The memoirs of Messrs. Squier and Davis will occupy the greater 
portion, if not the whole, of the first volume of the Contributions. The 
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“lustrations will consist of fifty-five quarto plates of the mounds, earth- 
works, and maps of the adjacent country ; also, of about two hundred 
oedaare principally delineations of tlie various articles found in the 
mounds. ‘Those who consider no branch of knowledge of any value 
but such as relates to the immediate gratification of our physical wants, 
have objected to the acceptance of Bhic memoir as one of the first pub- 
Jications of the Institution; but it must be recollected that the will of 
Smithson makes no restriction in favor of any particular kind of know- 
ledge, and that each branch is, therefore, entitled to a share of bis be- 
uest. ‘The ethnological memoir of Messrs. Squier and Davis was 
the first, of the proper character, presented for publication, and hence 
it was entitled to the first place in the series of Smithsonian Contribu- 
tions. Beside this, it furnishes an addition to a branch of knowledge 
which is at this time occupying the attention of a large class of minds, 
and which cannot fail to be interesting to every intelligent person who 
would learn something of the changes to which man has been subjected. 

It is proposed to insert in one of the volumes of the Contributions a 
sketch of the life of Smithson. The materials for this have been 
collected from the several volumes of the Transactions of the Roya 
Society, and the scientific journals of the beginning of the present and 
the latter part of the last century. The Garst volume will be published 
as soon as the wood-cuts and plates, now in the course of preparation, 
are finished. 

Besides the memoirs before mentioned, a number of others have been 
presented, some of which, though apparently of interest, and the product 
of thought and labor, were not OE the character required by the resolution 
of the Boar d, and Heccliave either been returned to their authors, or are in 
the possession of the Secretary. A number of others have also been pro- 
visionally adopted, or are in the course of preparation. Some of thes? are 
on the most abstruse parts of physical science, and all will do honor to the 
intellectual character of our country. ‘Though the number of original 
memoirs which will be found worthy of a place in the Contributions will 
probably not be large, yet it will, perhaps, be best to set apart a definite 


portion of the income of the bequest—as, for example, at present three 


| 


or four thousand dollars annually—to defray the expense of this part of 


_ the plan of increasing knowledge. A considerable portion, however, 


\ g S sey whee : 
of the sum thus expended will be returned to the Institution in the form 


of additions to its hbrary. I may also suggest, in this place, the pro- 
priety of the adoption by the Board of a resolution mviting all engaged 
in original research to send the results ef their labors for publication i in 
the Smithsonian Contributions. 

The Board also directed me to commence the collection of apparatus ; 
and I accordingly sent orders to Europe, to the amount of twelve hun- 
dred dollars, for the purchase of such articles as could not be procure dl 
in the United States. Most of the instruments have been received, and 
will be found of importance not only in the way of original research, 
but also in illustrating some of the most interesting and recent phe no- 
mena of physical science, as well as serving as samples for imitation 
to the artists of this country. It was thought that these articles would 
be admitted free of duty, and a petition to this effect was presented to 
the Secretary of the Treasury; but—though this officer is well known 
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to be much interested in the prosperity of the Institution—such is the 
nature of the law that the duty could not be remitted. 

There is an article of apparatus which, within a few years past, has 
opened almost a new world of research in the phenomena of life and 
organization, the use of which is now indispensable in advancing our 
knowledge of physiology and its kindred branches of science. I allude 
to the achromatic microscope, to increase the power of which the artists 
of Germany, France, and Kngland have vied with each other. On ac- 
count of the small number of persons who are capable of constructing 
the proper lenses, the best specimens of this instrument are very scarce 
in this country, and can be procured only at a great expense. Under 
these circumstances, it was a matter of much mec to lear n, from a 
source which could be relied on, that an individual in the interior of the 
Staite of New York had successfully devoted himself to the study of the 
microscope, and that he was able to produce instruments of this kind 
which would compete with the best of those constructed in Europe. In 
order to do justice to the talents and labors of this person, as well as to 
turnish the Institution with a valuable imstrument of research, I re- 
quested him to construct a microscope, to be paid for out of the funds 
for the purchase of apparatus, provided that a commission, appointed 
by myself, should find it capable of producing certain effects. This 
proposition was accepted, and the result will probably be given to the 
Board at the next meeting. 

Preparations have also been made for instituting various lines of phy- 
sical research. Among the subjects mentioned by way of example in 
the programme for the application of the funds of the Institution is terres- 
trial magnetism. I need scarcely say that this is a subject of high in- 
terest not only ina theoretical point of view, but also in its direct reference 
to navigation and the various geodetical operations of civil and military 


lite. A resolution of Congress euthorizing the exploration of the mine- 


ral lands adjacent to the great lakes has given to us the means of ad-_ 


vancing this branch of knowledge with but little expenditure of the 
funds of the Institution. The Secretary of the Treasury readily agreed 
to the proposition that there should be added to the mineralogical 
and geological surveys of these regions, determinations of the “dip, 
the variation, and the intensity of the magnetic forces, provided that 
the Smithsonian Institution would furnish one set of the instruments, 
and take charge of the direction of the observations, and of reducing 
and publishing them. In the survey of the mineral lands in the vicinity 
of Lake Michigan, under Dr. Jackson; Dr. Locke, of Cincinnati, has 
been employed with his own apparatus; and, to make provision for 


the survey in Wisconsin, preliminary steps have been taken to pro- 


cure other instruments from London. 

Another subject of research mentioned in the programme, and which © 
has been urged upon the immediate attention of the Institution, is that — 
of an extensive system of meteorological observations, particularly with — 
reference to the phenomena of American storms. Of late years, 1n our 
country, more additions have been made to meteorology than to any 
other branch of physical science. Several important generalizations 
have been arrived at, and definite theories proposed, which now enable 
us to direct our attention, with scientific precision, to such points of 
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observation as cannot fail to reward us with new and interesting results. 
It is proposed to organise a system of observations which shall extend 
as far as possible over the North American continent; and, in order to 
do this, it will be necessary to engage the co-operation of the British 
government. I have accordingly addressed a letter to Lieutenant Colo- 
nel Sabine, Corresponding Secretary of the Royal Society, who assures 
me that, as soon as the plan is fully matured for this country, there 
will be no difficulty in establishing a system of corresponding observa- 
vations in the British provinces. I have also addressed letters to seve- 
ral gentlemen distinguished for their attainments in meteorology, asking 
for suggestions as to the plan of observation; and I beg leave to refer 
the Board to the accompanying report of Professor Loomis, of New York 
University, and also to the communication of Professor Espy, received 
in answer. ‘The former contains an exposition of the advantages which 
may be derived from the study of meteorology, and what has been done 
in this branch of science in this country, and what encouragement there 
is for the further prosecution of the same subject, together with a gene- 
ral plan of operations. The present time appears to be peculiarly 
auspicious for commencing an enterprise of the proposed kind. The 
citizens of the United States are now scattered over every part of the 
southern and western portion of North America, and the extended lines 
of telegraph will furnish a ready means of warning the more northern 
and eastern observers to be on the watch for the first appearance of an 
advancing storm. 

All which is respectfully submitted. 
JOSEPH HENRY, Secretary. 


To the Recents of the Smithsonian Institution. 
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REPORT 


OF THE 


COMMITTEE OF THE AMERICAN ACADEMY OF ARTS AND SCIENCES, 


APPOINTED TO 


CONSIDER THE PLAN PROPOSED FOR THE ORGANIZATION OF THE 
SMITHSONIAN INSTITUTION. 


SUBMITTED TO THE ACADEMY, DECEMBER 7, 1847. 


The Committee of the American Academy of Arts and Sciences, to 
whom was referred a letter of Professor Henry, of the 30th September, 
together with the programme of the organization of the Smithsonian In- 
stitution accompanying the said letter, have had the same under con- 
sideration, and beg leave to submit the following report : 

Professor Henry is understood to be desirous of ascertaining the 
opinions of the scientific bodies of the country on the subject of the 
proposed organization of the Smithsonian Institution; and the free ex- 
pression of their views is invited by him. 

The interesting nature and high importance of this foundation, and 
the novel and peculiar circumstances attending its establishment, make 
it highly expedient, in the opinion of the committee, that every step 
taken in its organization should be deliberately considered. They think 
it no more than just to express their satisfaction, that the control of the 
infant establishment has been placed in the hands of a Board of Regents 
of the highest intelligence, respectability, and weight of character ; and 
in the wise selection made of the officers on whom the active execy- 
tive duties of the Institution will devolve, the committee perceive a 
satisfactory pledge as far as they are concerned. 

Prof. Henry’s programme commences with ‘ General considerations 
which should serve as a guide in adopting the plan of organization.” 
He points out the nature of the bequest as made to the United States 
for the purpose of founding at Washington, under the name of the 
Smithsonian Institution, an establishment for the increase and diffusion 
of knowledge among men. The bequest is accordingly for the benefit 
of mankind. The government of the United States is but a trustee to 
carry out this noble design. Even the people of the United States are 
interested only so far as they constitute one of the great families of the 
human race. 

The objects of the Institution are twofold: first, the increase ; and 
second, the diffusion of knowledge ; objects which, although frequently 
in a vague way confounded with each other, (inasmuch as it often hap- 
pens that knowledge is diffused by the same acts which increase it,) 
are nevertheless logically distinct, and require to be separately regarded. 
No particular kind of knowledge is specified by the founder as entitled 
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to preference; all branches are entitled to a share of attention; and the 
order and degree in which they are cultivated must be decided by a 
wise regard to means and circumstances. Knowledge may be increased 
by various modes of encouraging and facilitating the discovery of new 
truths ; it is diffused chiefly, though not exclusively, through the imstru- 
mentality of the press. The organization should be such as to produce 
results not within the province of the existing institutions of the coun- 
try. It was, for instance, evidently not the design of the hberal founder 
to establish a collegiate institution or a place of education ; nor would 
it be wise to appropriate his bequest for such an object, already sufh- 
ciently attained by the ordinary resources of public and private liber- 
ality. Considering the novelty of the undertaking, it would be mani- 
festly unwise to stake too much on the success of the first efforts. ‘The 
organization should be such as to admit of changes and modifications 
under the light of experience. As several years have elapsed since 
the fund came into the possession of the United States, it seems no 
more than equitable that a considerable portion of the accruing interest 
should be added to the principal, to make up for the loss of time. The 
committee consider this suggestion as perfectly reasonable, and trust it 
will receive the favorable consideration of Congress. Liberal as is the 
original bequest, the sum is but small compared with the great objects 
to be accomplished. This consideration suggests the absolute necessity 
of economy in any outlay on buildings and fixtures; in reference to 
which a prudent regard must be had, not merely to the first cost, but to 
the future expenses of repairs, and the support of the establishment. 
Great care must be taken not to multiply the number of persons to be 
permanently supported by the Institution. A clear and settled idea of 
its organization and mode of operation must precede the adoption of a 
plan of building; lest after the completion of a costly edifice it should 
be found nearly or quite useless, or worse than useless, by forcing a 
character upon the Institution which would not otherwise have been 
given it. All view to mere local ornament or advantage should be dis- 
carded at the outset, in the management of a trust created for the bene- 
fit of mankind. 

Such, very slightly expanded in a few of the propositions, are the 
general considerations proposed by Professor Henry as guides in 
adopting a plan of organization. ‘They command the entire assent of 
the committee, and none of them more so than those which refer to 
the necessity of strict economy in the expenditure of the fund ona 
building, and the exclusion of undue regard to local ornament. It 
would not be difficult to point to a memorable instance in which the 
most munificent bequest ever made for the purposes of education has 
been rendered comparatively unavailing, in a sister city of the Union, 
by the total disregard of these wise principles. It is an additional. 
reason for observing them, that the attempt to erect a highly imposing 
building for local ornament will not only crush in the bud all hope of 
fulfilling the ulterior objects of the bequest, but will be almost sure to 
fail of a satisfactory result, as far as the edifice itself is concerned. 

The Secretary’s plan of organization in reference to the increase of 
knowledge is so accurately digested and so thoroughly condensed, that 
the committee think it would be best to quote his own words : 
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‘“'T'O INCREASE KNOWLEDGE, it is proposed— 

‘Ist. To stimulate men of talent to make original researches, by 
offering suitable rewards for memoirs containing new truths ; and 

«2d. 'To appropriate annually a portion of the income for particular 
researches under the direction of suitable persons.” 

These methods of inercasing knowledge are further unfolded in the 
following ‘ detail of the plan’ for that purpose : 

“J. By stimulating researches. 

‘“‘ Ist. Rewards, consisting of money, medals, &c., offered for original 
memoirs on all branches of knowledge. 

«2d. The memoirs thus obtained to be published in a series of 
volumes in a quarto form, and entitled ‘Smithsonian Contributions to 
Knowledge.’ 

“¢ 3d. No memoir on subjects of physical science to be accepted for 
publication which does not furnish a positive addition to human know- 
ledge ; and all unverified speculation to be rejected. 

“4th. Each memoir presented to the Institution to be submitted for 
examination to a committee of persons of reputation for learning in the 
branch to which the memoir pertains, and to be accepted for publica- 
tion only in case the report is favorable. 

“5th. The commission to be chosen by the officers of the Institu- 
tion, and the name of the author, as far as practicable, concealed until 
a favorable decision shall have been made. 

“6th. The volumes of the memoirs to be exchanged for the transac- 
tions of all literary and scientific societies, and copies to be given to 
all the colleges and principal libraries in this country. One part of the 
remaining copies may be offered for sale, and the other carefully pre- 
served to form complete sets of the work to supply the demand from 
new imstitutions. 

“7th. An abstract or popular account of the contents of these me- 
moirs should be given to the public through the annual report of the 
Regents to Congress. 

“TI. By appropriating a portion of ihe income annually to special oljects 
of research, under the direction of suitable persons. 

‘Ist. The objects and the amounts appropriated to be recommended 
by counsellors of the Institution. 

¢2d. Appropriation in different years to different objects, so that in 
course of time each branch of knowledge may receive a share. 

“3d. The results obtained from these appropriations to be published 
with the memoirs before mentioned, in the volumes of the Smithsonian 
Contributions to Knowledge. 

‘‘4th. Examples of objects for which appropriations may be made: 

‘©(1.) System of extended meteorological observations, for solving the 
problem of American storms. 

*¢(2.) Geological, magnetical, and topographical surveys, to collect 
materials for a physical atlas of the United States. 

©(3.) Solution of experimental problems, such as weighing the 
earth, new determination of the velocity of electricity and light, chemi- 
cal analyses of soils and plants, collection and publication of articles 
of science accumulated in the offices of the government. 
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*¢ (4.) Institution of statistical inquiries, with reference to physical, 
moral, and political subjects. 

‘¢(5.) Historical researches and accurate surveys of places celebrated 
in history. 

“¢(6.) Ethnological researches, particularly with reference to the 
present races of men in North America; also explorations and accu- 
rate surveys of the mounds and other remains of the ancient people of 
our country.” 

The committee have made this long extract from Professor Henry’s 
programme in order to give to the Academy an adequate idea of the 
proposed plan, as far as it refers to the first branch, or the increase of 
knowledge. It has, in some of its features, been already adopted. It 
is already announced that one voluminous memoir, copiously illustrated 
by engravings, is already on its passage through the press, under the 
auspices of the Smithsonian Institution. The committee refer to an 
elaborate memoir, by Messrs. Squier and Davis, on the aboriginal 
mounds discovered in large numbers in various parts of the United 
States, and especially in the region northwest of the Ohio. This me- 
moir was accepted on the favorable report of the Ethnological Society 
of New York, to which it had been referred by the Secretary of the 
Institution, and in whose Transactions an abridgment of it has appeared. 
It is also understood that a memoir on one of the most interesting sub- 
jects which engages the attention of geometers and mathematicians at 
the present moment, viz., the planet Neptune, has been invited by the 
Secretary from one of our own members. J 

While the committee would deprecate all attempts unduly to stimu- 
late the increase of knowledge, as sure to prove abortive, and to result 
at best in the publication of crude investigations, they believe it quite 
possible to remove some of the obstructions to its progress. Narrow 
circumstances are too apt to be the lot of genius when devoted to sci- 
entific pursuits ; and the necessity of providing for personal and domestic 
wants too often absorbs the time and faculties of those who might, if 
relieved from cares of this kind, have adorned their age and benefited 
mankind. To such men a moderate pecuniary advantage derived from 
a successful investigation might be of vast importance. The efhicacy 
of market upon production is not limited to the creations of physical 
labor. It is seen in the history of science and literature of every age 
and country. Invention in the mechanical arts and skill in practical 
science are well paid in this country, and how great is the harvest! 
The extraordinary effect even of an honorary inducement is seen in 
the case of the medal offered by the King of Denmark for the discovery 
of Telescopic Comets. On these principles it may be hoped that by 
offering a moderate pecuniary compensation for researches of real 
merit, valuable contributions to knowledge will be produced ; while 
their publication will tend directly to the diffusion of knowledge. 

_ An encouragement somewhat similar toward the promotion of the 
icrease of knowledge would be afforded by another part of the pro- 
posed operations, that of providing the requisite apparatus and imple- 
ments, and especially books, to be placed in the hands of those engaged 
in particular lines of investigation. In this way it is not unlikely that 
a considtrable amount of talent may be rendered effective, which at 
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present is condemned to inactivity, from local position unfavorable to 
scientific research. 

It is not the purpose of the committee to engage in minute criticism 
of the details of the programme ; but it may not be out of place to sug- 
gest a doubt of the practicability or expediency of carrying into rigid 
execution, ‘the rejection of all unverified speculations,’’ as proposed 
in the third paragraph of the first section above cited; while it 1s ob- 
viously advisable to discountenance all theoretical speculations not 
directly built upon observation, 1t might be too much to exact, in all 
cases, that these speculations should have been actually verified. Neo 
small portion of modern geology is an ingenious structure of speculative 
generalizations. ‘The undulatory theory of light can hardly claim any 
other character. The nebular theory, though proposed and illustrated 
by the highest astronomical talent of the past and present generation, 
is rapidly sinking from the domain of accredited speculations. It may 
be doubted even whether M. Le Verrier’s brilliant memoirs on the per- 
turbations of Uranus would not, as published before the discovery of 
Neptune, have fallen within this principle of rejection rigorously applied. 
Upon the whole, the committee think very favorably of all parts of the 
plan for increasing knowledge; and feel no doubt that it would afford 
important encouragement to scientific pursuits. ‘To suppose that it 
will create an era in science, or throw into the shade the ordinary edu- 
cational and intellectual influences at work in the country, would be 
extravagant. It is enough and all that can be expected, if it be a 
rational plan for appropriating moderate means towards the attainment 
of a desirable end. 

To fulfil the other object of the trust, viz. to “ diffuse knowledge,” the 
Secretary proposes to publish “ A Series of Reports, giving an account 
of the new discoveries in science, and of the changes made from year 
to year in all branches of knowledge not strictly professional.’’ "These 
reports are to be prepared by collaborators, most eminent in their sev- 
eral departments, who are to receive a compensation for their labors ; 
the collaborators to be furnished with all the journals and other publi- 
eations necessary to the preparation of their reports. 

The following enumeration of the proposed subjects of these reports 
will afford the Academy a full conception of this part of the plan. 


I. Physical class. 


1. Physics, including Astronomy, Natural Philosophy, Chemistry, 
and Meteorology. 

2. Natural History, including Botany, Zoology, and Geology. 

3. Agriculture. 

4. Application of Science to Art. 


Il. Moral and Political class. 


5. Ethnology, including particular History, comparative Philology, 
Antiquities, &c. 

6. Statistics and Political Economy. 

7. Mental and Moral Philosophy. 

8. A Survey of the Political Events of the World, Penal Reform, &c. 
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Ill. Literature and the Fine Arts. 


9. Modern Literature. 

10. The Fine Arts, and their application to the Useful Arts. 
11. Bibliography. 

12. Obituary notices of distinguished individuals. 


Another branch of the plan for the diffusion of knowledge contem- 

lates the offer of premiums for the best essays on given subjects. 

The publications of the Institution, of whatever form, are proposed 
to be presented to all the colleges, and to the principal libraries and 
scientific institutions throughout the country, and to be exchanged for 
the transactions of all scientific and literary societies throughout the 
world; thus laying the foundation of a valuable library. An adequate 
number are to be preserved to supply the future demand of new insti- 
tutions, and the remainder are to be placed on sale at a price so low 
as to render them generally accessible. 

For carrying out the plan thus sketched for increasing and diffusing 
knowledge, the Regents propose to appropriate one half of the income 
of their fund. The remainder is to be expended in the formation and 
maintenance of a library, a collection of wstruments of research im all 
branches of experimental science, and a museum. 

This partition of the income of the fund is stated to be ‘* a compro- 
mise between the two modes of increasing and diffusing knowledge.” 

A library is one of the objects contemplated in the act of Congress 
establishing the Board for the management of the trust. It is requisite 
for carrying out the plan above proposed. At the same time, it will be 
observed that the distribution, by exchange, of the publications, which 
that scheme of operations will call into existence, will rapidly provide 
the Institution, without further expense, with the class of works, often of 
a costly character, which are most directly important as the means of 
advancing and diffusing positive knowledge. It is accordingly in these 
that the Secretary proposes to lay the foundations of the library, form- 
ing, 1. A complete collection of the transactions and proceedings of all 
the learned societies in the world; and, 2. A similar collection of all 
the current periodical publications, and other works necessary in pre- 
paring the contemplated periodical reports. 

In the next place, it is proposed to procure by preference those books 
which are not found in the other public libraries of the United States ; 
regarding the want of them as one of more urgency to be supplied than 
that of a symmetrical and proportionate collection of books in all the 
departments of science. Such a library as the plan proposes may be 
fairly regarded as an important instrument for the increase and diffusion 
of knowledge. 

The collection of scientific apparatus and instruments of research is 
no less needful in the furtherance of the above mentioned plan, which, 
as it proposes to aid individuals in the prosecution of important re- 


searches, may often do so most effectually by the loan of the instru- 


- ments required for a particular investigation. ‘They will also be needed, 


especially at Washington, for carrying out, under the most advantageous 
circumstances, the various experimental investigations in Physics al- 
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ready pursued by the Secretary with such credit to himself, and such 
honor to the scientific character of the country. 

The Smithsonian Institution is also to be entrusted with the conser- 
vation of a National Museum, Congress having, by a clause in the Act 
of Incorporation, devolved upon it the charge of the immense collec- 
tions belonging to the public, of which those brought home by Captain 
Wilkes from the Exploring Expedition form the greater portion, but 
which are daily increasing from many other sources. These collec- 
tions, when a proper and convenient place shall have been prepared 
for their reception and preservation, are likely to accumulate with still 
greater rapidity in time to come. 

While there is an obvious propriety and convenience in thus entrust- 
ing the care of the public collections to the officers of the Smithsonian 
Institution, it will not, the Committee trust, be forgotten by Congress 
that the income of the Smithsonian bequest—moderate at best, and 
consecrated to an object distinct as it is elevated—ought not to be 
burdened with the cost of constructing an edifice for the reception and 
exhibition of the public collections, or of their preservation and care. 
These objects would alone absorb a considerable portion of the fund. 
If drawn upon to carry them into effect, its efficiency for any other pur- 
pose will be seriously diminished, if not altogether destroyed. 

The plan also contemplates a museum of the fine arts as well asa 
scientific apparatus. It proposes to procure ‘casts of the most cele- 
brated articles of ancient and modern sculpture” and ‘ models of an- 
tiquities.”” While it is undoubtedly true that a gallery of this descrip- 
tion would find an appropriate place in an establishment devoted to the 
increase and diffusion of knowledge in its broadest sense, the Commit- 
tee cannot but hope that the ¢mmedzate execution of this part of the plan 
will not be attempted; but that it will be deferred till other objects of 
more decided utility have been provided for, and until a surplus of un- 
appropriated funds shall have accrued. 

The Academy will perceive that the most novel and important fea- 
ture of the plan is that which proposes to insure the publication of me- 
moirs and treatises on impostant subjects of investigation, and to offer 
pecuniary encouragement to men of talent and attainment to engage in 
scientific research. It is believed that no Institution in the country 
effects either of these objects to any great extent. The nearest 
approach to it is the practice of the Academy and other Philosophical 
Societies, of publishing the memoirs accepted by them. These, 
however, can rarely be works of great compass. No systematic 
plan of compensation for the preparation of works of scientific re- 
search is known by the Committee to have been attempted in this or 
any other country. It can scarcely be doubted that an important im- 
pulse would be given by the Institution, in this way, to the cultivation 
of scientific pursuits: while the extensive and widely ramified system 
of distribution and exchange by which the publications are to be dis- 
tributed throughout the United States and the world, would secure 
them a circulation which works of science could scarcely attain in any 
other way. 

It is an obvious characteristic of this mode of applying the funds of 
the Institution, that its influence would operate most widely throughout 
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the country ; that locality would be of comparatively little importance 
as far as this influence is concerned; and that the Union would become, 
so to say, in this respect, a great school of mutual instruction. 
The Committee would remark in conclusion, that in a plan of opera- 
tions of this kind, very much depends upon the activity and intelligence 
with which it is administered. The characters of the Board of Regents 
are a sufficient warrant for the prudence and good judgment which will 
watch over the general interests of the foundation ; while the reputation 
of the Secretary and his assistant, the librarian, is so well established 
in their respective departments, as to render any tribute from the Com- 
mittee entirely superfluous. 
All which is respectfully submitted by the Committee. 
EDWARD EVERETT, 
JARED SPARKS, 
BENJAMIN PEIRCE, 
HENRY W. LONGFELLOW, 
ASA GRAY. 

DeEcEMBER 4, 1847. 


Read at a meeting of the Academy held December 7, 1847, and ae- 
cepted. 


Ordered to be communicated to the Secretary of the Smithsonian 
Institution. 
O. W. HOLMES, 


Recording Secretary. 
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SECOND ANNUAL REPORT 


Of the Secretary of the Smithsonian * Institution, giving an account of the 
operations of the year 1848. Presented December 13, 1s49. 


GENTLEMEN: By a resolution of the Board of Bovents, at their last 
annual meeting, | was charged with the execution BE the details of the 
programme w fell had been] provisionally adopted, and was directed to 
report annually to the Board the progress made in the execution of the 
duty assigned to me. In accordance with this resolution, I present the 
following statement of the operations of the past year. 

The programme of the plan of organization of the Institution has 
been submitted to a number of literary and scientific societies, and in 
every case has received their unqualified approbation. The principal 
officers of these societies have expressed a willingness to co-operate 
with the Smithsonian Institution in carrying out the plans which have 
been adopted, and it is confidently believed, that as soon as these are 
fully developed and brought into practical operation, they will meet 
with general approval. 

It was recommended in my last report that the details of the plan 
should be adopted provisionally, and should be carried into oper ation 
gradually and cautiously, with such changes, from time to time, as 
experience might dictate. The Institution is not one of a day, but 
is designed to endure as long as our government shall exist ; and it is 
therefore peculiarly important that in the beginning we should proceed 

carefully and not attempt to produce immediate effects at the expense 
of permanent usefulness. The process of increasing knowledge is an 
extremely slow one, and the value of the results of this part of the plan 

cannot be properly realized until some years have elapsed. Indepen- 
dently of these considerations, the financial arrangements adopted by 
the Board of Regents are such as to prevent the Tall operation of the 
Institution until tice three years from next March; up to that time 
more than one half of the income is to be devoted to the erection of 
the building, and indirectly to the increase of the permanent fund. 

It will be recollected that the programme embraces— 

Ist. The plan of publishing original memoirs on all branches of 
knowledge, in a series of quarto aes 

2d. The institution of original researches under the direction of 
competent persons. 

3d. The publication of a series of reports from year to year, giving 
an account of the progress of the different branches of knowledge. 

4th. The formation of a library and a museum of objects of oniee 


and art. 
Publication of original memoirs. 


The first volume of the Smithsonian Contributions to Knowledge has. 
been published and partially distributed. It consists of a single me- 
moir on the Ancient Monuments of the Mississippi Valley, comprising 
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the results of extensive original surveys and explorations by E. G. 
Squier, A. M., and E. H. Davis, M. D. It is illustrated by forty-eight 
lithographic plates, and by two hundred and seven wood engravings. 
The mechanical execution of the volume will bear comparison with 
that of any publication ever issued from the American press. 

In the publication of the first volume of the Contributions, the ques- 
tion occurred as to the propriety of securing the copyright to the Insti- 
tution. I had not an opportunity of conferring with the Executive 
Committee on this point, and was therefore obliged to settle it on my own 
responsibility. I concluded that it would be more in accordance with 
the spirit of the Institution to decide against the copyright. The 
knowledge which the Smithsonian Institution may be instrumental in 
presenting to the world should be free to all who are capable of using 
it. The republication of our papers ought to be considered as an evi- 
dence of their importance, and should be encouraged rather than pro- 
hibited. 

The first memoir occupies an entire volume, and this accidental cir- 
cumstance has given rise to a misconception of the plan. It has been 
supposed that each volume of the Smithsonian Contributions is, in like 
manner, to consist of a separate treatise on a particular subject selected 
with a view to popular interest. But such is not the case ; each volume 
will generally contain a number of separate memoirs, on different 
branches of knowledge, similar to the usual published transactions of 
learned societies. ‘The only reason why the first volume is occupied 
with a subject of general interest rather than one on some more ab- 
struse branch of science is, that the memoir it contains was the jirst 
which was presented of the character prescribed by the plan. No 
preference is to be given to any branch of knowledge. The only ques- 
tions to be asked, in considering the acceptance of a memoir, are, 
whether it is a positive addition to knowledge, resting on original re- 
search, and of sufficient importance to merit a place in the Smithsonian 
Contributions. 

The rules adopted for the acceptance of a memoir are the same as 
those generally followed by learned societies. The memoir is surren- 
dered by the author to the Institution, and no additions or. alterations 

_are allowed to be made after it has been submitted to the commission 
appointed to examine it, unless by their consent. A certain number 
of copies is presented to the ‘author for distribution, with the privilege 
of striking off, at his own expense, additional copies for sale ; which 
in most cases, particularly when the memoir is of popular interest, 
will be all the remuneration expected by the author. 

From what has been said, it will be evident that the papers pub- 
lished in the Contributions cannot generally be of a popular nature. 
The popular effects to be produced by the Institution are principally 
those which may be attained by the reports on the progress of the dif 
ferent branches of knowledge, and by the occasfonal publications in 
connexion with these of separate treatises on some subject of special 
interest. 

Applications have been made for the first volume of the Contribu- 
tions from many academies and private institutions; and were our 
means sufficient, we would be pleased to supply all demands of this 
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. 
kind. But this is obviously impossible, for they alone would exhaust 
all the income of the Institution. 

ee have been made for the publication of the second 
Volume of the Contributions, and a sufficient number of memoirs have 
been already accepted, or are in preparation, to furnish the materials. 
Five of these are on astronomical subjects, and afford as important ad- 
ditions to this science as have ever been made to it in this country. 
Two of them relate to investigations on the new planet Neptune, which 
are only second in value to the original discovery of this distant mem- 
ber of our system. Abstracts of these have been given to the world, - 
and have been received with general approbation. A third is a deter- 
mination of the zodiac of hel asteroids, or the zone in the heavens to 
which the positions of these small planets are confined. This paper is 
of much practical importance in facilitating the researches now in pro- 
gress in different parts of the world relative to the nature of these frag- 
ments (as they would seem to be) of a large planet between Jupiter 
and Mars. It may be at once determined, by an inspection of the 
table annexed to this paper, whether any star mapped in an old cata- 
logue, and now no longer tobe found in the same place, can possibly 
be one of the asteroids. A fourth paper is an account of anew comet, 
the discovery of which by an American lady is one of the first addi- 
tions to science of this kind, so far as I am informed, ever made in this 
country. The fifth memoir is an account of the Georgetown Observa- 
tory, the instruments with which it is furnished, the mode of using them 
which has been adopted, and the results of the observations which 
have been made. An important paper is also in process of prepara- 
tion for the same volume on the gigantic fossil cetacean remains which 
are found in the southern and western States of the Union. 

Other papers are in progress which partake of the character of origi- 
nal researches, since they are, in part, at least, prepared at the expense 
and under the direction of the Smithsonian Institution. They will be 
mentioned under the next head. 

In a few cases, memoirs have been presented which, though exhi- 
biting research and considerable originality, are not of a character to 
warrant their adoption as parts of our volumes of Contributions to posi- 
tive knowledge. The rule given in the programme has been rigidly 
adhered to, viz. to decline accepting i any paper on physical science 
which consists merely of an unverified hypothesis, however ingenious 
and plausible such an hypothesis may be. A law of nature is not sus- 
ceptible of a logical demonstration, like that of a proposition of geo- 
metry, but is proved by its fitness to explain old, and to predict new, 
phenomena. The verification of an hypothesis, as we have stated in 
the last report, consists in deducing consequences from it, and ascer- 
taining, by a direct appeal to observation or experiment, the truth or 


falsity of these deductions. Any paper, therefore, on material 
science which does*not contain original experiments and observations 


cannot be admitted as a part of the Contributions to Knowledge. The 
rule we have adopted-is in accordance with the practice Bp cautious 
investigators. The law of universal gravitation existed for several 
. years | the mind of Newton as a well conditioned hypothesis before 


it was given to the world as a verified and established theory. Besides 
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this, the rules of logic which are employed in discussing the questions 
of ordinary life are not applicable to the precision of scientific inquiry. 
The materials in this case, to borrow an expression of an author of 
celebrity, ‘¢ must be weighed in the scale of the assayer, and not, liké 
the mixed commodities of the market, on the weight-bridge of common 
opinion and. general usage.” 

It has been objected to our publishing original memoirs, that in so 
doing we are merely performing the duties of a learned society. The 
answer is, that the learned societies in this country have not the 
means, except in a very limited degree, of publishing memoirs which 
require expensive illustrations, much less of assisting to defray the cost 
of the investigations by which the results have been obtained. The 
real workingmen in the line of original research hail this part of the 
plan as a new era in the history of American science. ‘The assistance 
which the Institution will thus render to original research will occupy 
the place of the governmental patronage of other countries, and will 
enable true genius, wherever found, to place its productions before the 
world free of cost, and in a manner most favorable for securing due 
attention and proper appreciation. 

From our experience thus far, I am convinced that, circumscribed as is 
the class of memoirs accepted by the Institution, we shall have no want 
of materials to fill at least one quarto volume a year. There has been 
in our country within the last few years a remarkable increase in the 
attention given to original research, not only in material science, but 
in every branch of knowledge susceptible of addition. And this is 
evinced by the character and variety of the papers which have been 
presented for publication. The wide difference between the increase 
of knowledge and its diffusion, is beginning to be seen and appreciated, 
and the time is not far distant when we shall be as distinguished for 
our additions to science as for its diffusion and application. The re- 
yolutions of Europe are not only sending to our shores the choicest 
specimens of art, but also men of reputation and skill in scientific 
investigation. Besides this, the present state of France is attended with 
such an interruption of the ordinary means of scientific publication, 
that the manuscript volumes on natural history of one of the most dis- 
tinguished professors of the Jardin des Plantes are offered to us for 
publication in the Smithsonian Contributions for no remuneration, save 
a few copies for distribution among friends. Were the Institution fully 
in operation I should not hesitate, in accordance with the liberality 
which should characterize an establishment founded on the bequest of 
a foreigner, to recommend the adoption of these memoirs for publica- 
tion at the expense of the Institution, and perhaps we might now dis- 
tribute them through several of our volumes and finish the publication 
of them in the course of a few years. 


Original researches. 


The second part of the plan consists in instituting original researches, 
the results of which are to be published, with the other memoirs, in the 
volumes of the Smithsonian Contributions. Under this head may be 
first mentioned the publication of the tables ordered at the last meeting 
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of the Board, for facilitating the calculation of the time of appearance 
of occultations of the fixed stars by the moon. The object of these 
tables is to assist in the accurate determination of the longitude of 
important places on the continent of North America, and their value 
has been attested by the recommendation of some of the most distin- 
guished astronomers of this country. The accurate establishment of 
the longitude of any place renders it a landmark to the surveyor, the 
geographer, and the astronomer, and furnishes a most important ele- 
ment in determining its relative position on the map of the country. 
The observation of occultations affords one of the most ready means 
of solving this most difficult practical problem. The tables were cal- 
culated at the expense and under the direction of the Institution, and 
were sent to all persons known to be interested in practical astronomy, 
with a request that the observations which might be made in connex- 
ion with them might be sent to the Institution for computation, or pub- 
lished in some accessible journal. These tables have been so well 
received by astronomers, that, with the concurrence of the Executive 
Committee, I have ventured to order the computation of a set of the 
same kind on a more extensive scale for the year 1849. Copies of 
these will be sent to United States officers on the coast of Oregon and 
California, and will be distributed among all the other observers in this 
country. They will be found of manok practical importance to the 
corps engaged by the general government in establishing the boundary 
lines of our new posse ssions. It is hoped that the remuneration 
allowed for the labor of computing these tables will not be considered 
extravagant, when it 1s mentioned that it has oc cupied the whole time 
of Mr. Downes for nearly six months, at the rate of eight hours a day. 

With the concurrence of the Executive Committee, I have also pub- 
lished an epheme ris of the planet Neptune, or in other words, a table 
indicating its position in the heavens during each day of the present 
year, by “which those interested in astronomy are enabled readily to 
find the place of the new planet in the heavens, or the direction in 
which the telescope must be poimted in order to observe it. Copies of 
this have been sent to all the principal astronomers in the world, and 
it has received the highest commendation. It was calculated by Mr. 
S. C. Walker from the orbit deduced by himself, a full account of 
which forms one of the papers of the second volume of the Contribu- 
tions. It is the first accurate ephemeris which has ever appeared of 
this newly discovered member of our solar system. 

An appropriation of one thousand dollars was made at the last meet- 
ing of the Board for the commencement of a series of meteorological 
observations, particularly with reference to the phenomena of American 
storms. According to the estimate of Prof. Loomis, appended to my 
last report, three thousand dollars will be required for the purpose of 
reducing this part of our plan to practice. It is hoped that one thou- 
sand dollars in addition will be appropriated this year, and an equal 
sum the next, so that, at the end of that time, we shall be prepared tor 
full operation. At the last session of Congress an appropriation was 
made for meteorology under the direction of the Secretar y of the Navy 
and in order that the observations thus established may not intent 
with those undertaken by the Smithsonian Institution, that officer has 
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directed Professor Espy to co-operate with the Secretary of the Insti- 
tution. . 

It is contemplated to establish three classes of observers among those 
who are disposed to join in this enterprise. One class, without instru- 
ments, to observe the face of the sky as to its clearness, the extent of 
cloud, the direction and force of wind, the beginning and ending of rain, 
snow, &c. <A second class, furnished with thermometers, who, besides 
making the observations above mentioned, will record variations of 
temperature. ‘The third class, furnished with full sets of instruments, 
to observe all the elements at present deemed important in the science 
of meteorology. It is believed that much valuable information may be 
obtained in this way with reference to the extent, duration, and passage 
of storms over the country, though the observer may be possessed of 
no other apparatus than a simple wind-vane. 

With the instruments owned by private individuals, with those at 
the several military stations, and with the supply of the deficiency by 
the funds of the Smithsonian Institution, it is believed that observa- 
tions can be instituted at important points over the whole United States, 
and that, with the observations which we can procure from Mexico and 
the British possessions of North America, data will be furnished for 
important additions to our knowledge of meteorological phenomena. 
As a beginning to this extended system, six sets of instruments have 
been forwarded to the coast of Oregon and California, for the purpose 
of establishing periodical observations on the western side of the Rocky 
mountains. Also, a set has been forwarded to Bent’s Fort, and another 
to Santa Fé. Circulars have been prepared and will shortly be issued 
for the purpose of ascertaining the number and locality of all those who, 
with or without instruments, are willing to join in the enterprise. I am 
indebted to Prof. Coffin, of Lafayette College, for a list of all persons, 
as far as they are known, who have heretofore been accustomed to 
make meteorological observations in North America, which will be of 
much importance in our future investigations relative to this subject. 

As a part of the system of meteorology, it is proposed to employ, as 
far as our funds will permit, the magnetic telegraph in the investigation 
of atmospherical phenomena. By this means, not only notice of 
the approach of a storm may be given to distant observers, but also 
attention may be directed to particular phenomena, which can only be 
properly studied by the simultaneous observations of persons widely 
separated from each other. For example, the several phases presented 
by a thunderstorm, or by the aurora borealis, may be telegraphed to a 
distance, and the synchronous appearances compared and recorded in 
stations far removed from each other. Also, by the same means, ¢ 
single observatory, at which constant observations are made during the 
whole 24 hours, may give notice to all persons along the telegraphic 
lines, of the occurrence of interesting meteorological phenomena, and 
thus simultaneous observations be secured. The advantage to agricul- 
ture and commerce to be derived from a knowledge of the approach of 
a storm, by means of the telegraph, has been frequently referred to of 
late in the public journals. And this, we think, is a subject deserving 
the attention of the general government. 

Under the head of researches, [ may mention that several papers are 

el 
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in preparation, under the direction and partly at the expense of the 
Institution. The first of these relates to a series of valuable observa~ 
tions on the temperature and velocity of the Gulf stream, the author of 
which the science of our country was called to mourn while he was 
engaged in an important public service. ‘Fhe observations are now in 
progress of reduction, and the results will furnish an interesting memoir 
for the next volume of our Contributions. 

The drawings and engravings of a paper on the botany of Oregon 
are also in progress; and as a small advance has been made to assist 
in completing these, the memoir will fall under the head of original re- 
searches, in part conducted by the Institution. 

In the last report, it was mentioned that a magnetic survey of the 
mineral regions of the northern lakes had been added to the geological 
and mineralogical survey, the results of which were to be submitted to 
the Smithsonian Institution. An appropriation was made by the See- 
retary of the Treasury during the past summer for a continuation of 
this survey; but on account of the lateness of the season at which the 
arrangement was made, the person. to whom the work was entrusted 
was ar enabled to engage in it this year. Operations, however, will 
probably be commenced as soon as practicable, next spring. 

There is in the Land Office a large collection of facts relative to the 

variation of the compass, which have been derived from the observa- 
tions of the public surveyors, who are directed in all cases to note the 
variation of the needle from the true meridian, at the several stations 
of their surveys. The observations are made with an instrument called 
the solar compass, which probably gives the variation at each place 
within a quarter of a degree of the truth. ‘The number of these obser- 
vations, it is believed, will make up in a considerable degree for their 
want of greater precision ; and from the whole, the lines of declination 
may be determined with considerable accuracy. The Secretary of 
the Treasury has liberally directed that all the matter relating to this 
subject in the Land Office may be placed at my disposal, and Mr. Wilson 
has undertaken to present the whole in a series of maps, the publica- 
tion of which in the Contributions cannot fail to be received as an 
interesting addition to terrestrial magnetism. 

Among the objects of research enumerated in the programme, is the 
analysis of soils and plants; but it is the policy of the Smithsonian 
Institution, in order to employ its funds most effectually in the way of 
increasing and diffusing knowledge, not. to engage in any operation 
which could be as w ell. if not better carried on under the direction and 
with the funds of another institution. In accordance with this, an 
arrangement has been made with the Commissioner of Patents that the 
two Institutions may not interfere with each other; and as, at the re- 
quest of Mr. Burke, an appropriation has been made by Congress for a 
series of experiments on the above-mentioned subjects, the Smithsonian 
Institution will, therefore, for the present abandon this field of research 
for others less effectually occupied. 

I may also mention in this connexion, that the Smithsonian Institution 
has been the means of starting an important literary enterprise, intended 
to facilitate the study of the history and literature of our country. Mr. 
Henry Stevens, who has been engaged for a number of years as the 
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agent in this country of the British Museum, and other European libra- 
ries, has commenced the preparation of a bibliographical work, compri- 
sing a description of all books relative to, or published in, America prior 
to the year 1700, and indicating not only the contents and value of the 
books, but also the principal libraries in this and other countries where 
they are to be found. The preparation of a work of this kind will be 
in accordance with that part of our plan which contemplates rendering 
the Institution a centre of bibliographical knowledge, and will have a 
direct influence in promoting the objects of the various historical socie- 
ties which are now established in almost every State of the Union, and 
in bringing the Institution into friendly relations with them. A certifi- 
cate has been given to Mr. Stevens to the effect that this work, if found, 
by a commission to whom it shall be referred, properly executed, will 
be accepted for publication as part of the Smithsonian Contributions to 
Knowledge. Assured by this certificate that the work will be properly 
executed, a number of gentlemen and institutions, whose libraries will 
be examined and referred to, have liberally subscribed to defray the 
necessary expense of its preparation. With this encouragement, Mr. 
Stevens has started for Europe to commence investigations in foreign 
libraries. To satisfy ourselves as to the importance of a work of this 
kind, a circular letter was addressed to a number of individuals distin- 
guished for their knowledge of such subjects, and the answer in all 
cases was highly favorable to the scheme. Some of these answers I 
have given in the appendix, together with the details of the plan of the 
work as proposed by Mr. Stevens. 

At the last session of Congress an appropriation of $5,000 was made, 
on motion of Mr. Stanton, for a series of astronomical observations in 
the southern hemisphere, for the purpose of a new determination of the 
parallax of the planets, and consequently of their distance from the sun, 
by simultaneous observations on the planets Venus and Mars, made at 
places situated north and south of the equator. This appropriation has 
been found inadequate to furnish all the instruments required; and inas- 
much as the expedition should not be undertaken unless the observers 
are provided with all the aids which the latest improvements in modern 
science can furnish, and since, to wait for an additional appropriation 
from Congress would cause the delay of a whole year, Lieutenant Gil- 
liss has applied to the Institution to purchase and lend to him an achro- 
matic telescope, which, if not paid for by an additional appropriation 
from the government, will, after its return from the south, form part of 
the apparatus of the Institution. This instrument will cost about 
$2,000, to be paid for at the end of three years. The Executive Com- 
mittee, to whom I applied for counsel on this subject, agreed with me 
in opinion, that this was a proper occasion for the application of the 
funds of the Institution to the promotion of science. The instrument 
has accordingly been ordered to be constructed by an American artist, 
and to be accepted only in case its performance shall meet the approval 
of a commission of practical astronomers appointed to examine it. 

The position on the coast of Chili, to be occupied by the southern 
observers, is peculiarly favorable to the study of the facts connected 
with one of the most mysterious and interesting phenomena of terres- 
trial physics—namely, the earthquake. Lieutenant Gilliss has been re- 
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quested to give particular attention to this subject, and for the purpose 
of facilitating his inquiries a seismometer, or instrument for measuring 
the intensity and direction of the earthwave, has been ordered at the ex- 
pense of the Institution, to be placed in charge of the expedition during 
its absence. ‘The cost of this instrument is not yet ascertained ; it will, 
however, not exceed one hundred and fifty dollars. 

I think it highly probable that these instruments will be paid for by 
the general government. The liberal spirit which dictated the original 
appropriation will, I doubt not, complete the outfit by the addition of a 
sum sufficient to defray all the necessary expenses.* 

Under the head of original researches, I may call to the Regents the 
fact of my having been directed to continue my own investigations on 
physical science, and to report occasionally to the Board my progress 
therein. In the course of last year, I found an opportunity while at 
Princeton, to commence a series of investigations on radiant heat, which 
apparently produced some results of interest, but which my subsequent 
engagements have prevented me from fully developmg. I was also 
directed to cause to be made a series of experiments on the economical 
value of building material. It will give me much pleasure to obey 
this instruction of the Board as soon as a place in the Smithsonian 
building and the necessary apparatus are procured for properly con- 
ducting the research. 


Reports on the progress of knowledge. 


The Smithsonian Contributions are intended to consist of entirely 
original additions to the sum of human knowledge, and are to be prin- 
cipally exchanged for the transactions of learned societies, and to be dis- 
tributed among public institutions. The Reports, on the other hand, are 
to be of a more popular kind, and are intended for as wide a distribu- 
tion as the funds of the Institution or the means of publishing them may 
permit. They will give an account of the progress of the different 
branches of knowledge in every part of the world, and will supply a 
desideratum in English literature. 

The objects of the Smithsonian Institution are not educational. The 
press in our country already teems with elementary works on the dif- 
terent branches of knowledge, and to expend our funds in adding to 
these, would be to dissipate them without perceptible effect. Neither 
do we believe that the distribution of penny magazines, or tracts on the 
rudiments of science, can ever supersede the labors of the school-mas- 
ter. Asa general rule, knowledge presented in a fragmentary form, 
can only be useful to minds well stored with general principles, to 
which the isolated facts may be referred; and knowledge, both fragmen- 
tary and diluted, is almost worthless, even in the way of popular dis- 
tribution. The elementary principles of science may be systematically 
taught to a certain extent in common schools, and the reports we intend 
to publish will be found of value to the teacher, and through him to the 
pupil, as well as interesting to the general reader. While these reports 
are rendered as free as possible from technical terms, they will treat of 





* Since writing this report, the appropriation has besn made by Congress. 
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subjects requiring attention and thought to understand them. We think 
it better that they should be above rather than below the average 
intelligence of the country; that they should start from a given epoch, 
and in most cases should be preceded by a brief exposition of the pre- 
vious state of each subject. 

Arrangements have been made for commencing some of these pre- 
liminary reports, as well as reports on the state of our knowledge of 
special subjects ; among these are— : 

J. A report on the present state of chemistry as applied to agriculture. 

2. A report on the forest-trees of North America, giving their eco- 
nomical uses, their mode of propagation, and their history. 

3. A report on the present state of our knowledge of lightning and 
the best means of guarding against accidents from its effects. ° 

4, A report on the late discoveries in astronomy. 

5. A report on meteorological instruments, with practical observa- 
tions and directions with reference to the use of them. : 

In connexion with this last report, I may mention that a proposition 
has been made to the Institution by Professor Guyot, of the University 
of Neufchatel, relative to the importance of commencing at this epoch, 
and at the beginning of the labors of the Smithsonian Institution, the 
adoption of the centigrade scale of the thermometer. This is a sub- 
ject, indeed, worthy of the attention of the Regents. It should, how- 
ever, be discussed with caution, and be decided only after due delibera- 
tion. 

The first idea of reports on the progress of knowledge, with which 
we are acquainted, is due to the Emperor Napoleon, who called upon 
the French Academy of Sciences, to present him with accounts of the 
progress of the different branches of knowledge within a given period. 
Until within the last few years the only regular reports of the kind 
were those presented to the Swedish Academy. Since that time, how-. 
ever, a series of annual reports on chemistry have been commenced 
by an association ef gentlemen in France, and also a series on the dif- 
ferent branches of material science, by the Physical Society of Berlin. 
The several numbers of the latter are now in progress of translation, in 
order to furnish in part the materials for the reports to be prepared for 
the Smithsonian Institution during the coming year. 

Although comparatively little has been done in our country in the 
way of original research, yet it might be important that the Institution 
should call tor the preparation of a report on the history of the progress 
of original science in America down to the end of the present half 
century. This report would exhibit a constant increase in the number 
and importance of the researches made in our country, and might be 
found of much service in giving due credit to the labors of those who 
have been really engaged in the advance of knowledge among us. A 
report of this kind, however, would require the association of a number 
of persons combining literary with scientific attainments. 


Occasional publication of separate treatises on subjects of general interest. 


This part of the plan of organization requires to be carried into ope- 
ration with much caution. It is liable to much abuse, unless the pub- 
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lication be restricted to a well defined range, viz: to scientific 
reports on the present state of knowledge of a given subject, to pre- 
cede the periodical reports; to translations from foreign languages of 
papers of general interest ; and occasionally, perhaps, the exposition of 
a subject on which, at a particular time, popular knowledge is required. 
We should be careful not to establish a precedent which may lead us 
into difficulty, in the way of declining the publication of works which 
may be presented to us. Scarcely a week passes in which the Institu- 
tion is not requested to publish some essay or compilation, and the 
funds which can be devoted to all our publications would not suffice 
for one half of those offered of this kind. The only work of this class 
which has yet been attempted by the Institution, is one entitled, 
‘“‘ Fints on Public Architecture,’ under the direction of the Building 
Committee. Although the Secretary’s name was mentioned in the reso- 
lution authorizing the publication of this treatise, yet he has thus far 
had no connexion with it. The publication was authorized before the 
details of the plan of organization were fully settled. It was at first 
intended merely as a report of the Building Committee, giving an 
account of the plans submitted, and the one adopted for the Smithsonian 
building, together with a report of the investigations of the committee 
with regard to the materials of construction, &c. It was afterwards 
changed into the form of a regular treatise, in order that it might be re- 
ferred to a commission of persons chosen to examine it, and that, the 
Institution might thus be relieved from the responsibility of pronoune- 
ing upon its fitness for publication. I think it important that, besides 
the preface of this work, a full account of its origin should be given in 
an introductory advertisement. 


Library. 


During the past year the library has continued to increase by dona- 
tions, and by the books which have been deposited by publishers, in 
accordance with the 10th section of the act establishing the Institution. 
The requirements of this act are, however, not strictly observed by all 
publishers ; and I would direct the attention of the Board to a special 
report of the Assistant Secretary. with reference to this pomt. 'The 
whole subject will probably come before Congress during its present ( 
session. 

Professor Jewett, the Assistant Secretary, has been industriously en- 
gaged during the past year in procuring statistics of the libraries of the 
United States, and in digesting plans for the details of the library of the 
Institution, and I beg leave to refer you to the able and interesting 
report of the results of his labors, herewith submitted. A considerable 
portion of the copies of the Smithsonian Contributions will be presented 
to public institutions which publish transactions, and which are able to 
present us in return with additions to our library. ‘The volume now in 
process of distribution has been preceded by a circular requesting ex- 
changes of the works of all institutions which issue transactions and 
catalogues of all libraries to which the Contributions may be sent. 
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Preparation for lecturing. 


The plan of organization contemplates a series of free lectures, par- 
ticularly during the session of Congress. 'These will be commenced as 
soon as the building is ready for the purpose. This part of the plan 
also cannot be put into full operation until after the building is com- 
pleted. A number of gentlemen have consented to favor us with their 
services. Men of talents, however, cannot be expected to leave their 
homes and subject themselves to the expense of visitng Washington, 
and to the trouble of preparing a course of lectures, without a proper 
remuneration. It will be necessary, therefore, that an annual appropri- 
ation be made for this purpose. ‘The amount, however, must necessa- 
rily be small until the building is completed, or until all the interest of 
the fund can be devoted to the primary objects of the Institution. Be- 
sides this, the lecture-room in the east wing, now finished, will scarcely 
hold more than five hundred persons, while the one in the main build- 
ing is intended to accommodate twice as many. 


Donation. 


Dr. Robert Hare, of Philadelphia, having resigned the chair of che- 
mistry in the University of Pennsylvania, which he had filled with honor 
to himself and his country for nearly thirty years, has presented to the 
Smithsonian Institution the instruments of research and illustration, 
collected and used by himself during his long and successful scientific 
career. Many of these instruments are the invention of the donor, are 
connected with his reputation, and belong to the history of the science 
of our day. The gift is important, not only on account of its intrinsic 
value, but also as establishing a precedent of liberality, which we trust 
will be frequently observed by others, as well as being an expression of 
Dr. Hare’s approbation of the plan and confidence in the stability of 
the Institution. A number of other donations have been received, of 
which a list, with the names of the donors, will be given in a subse- 
quent report. ; 

In view of what has been stated in the foregoing report, the Secre- 
tary trusts that the Board of Regents will be satisfied, if ever they had 
any doubts on the subject, that the plan adopted is one well calculated 
to carry out the benevolent intentions of the donor, of increasing and 
diffusing knowledge among men; and that a satisfactory answer has 
been given to the question frequently asked, namely, When is the Insti- 
tution to begin? It will be seen that it has commenced the most im- 
portant part of its operations, and the results are now in progress of 
dissemination in every part of the civilized world. 

Respectfully submitted, 
JOSEPH HENRY, 
Secretary of the Smithsonian Institution. 
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THIRD ANNUAL REPORT 


Of the Secretary of the Smithsonian Institution, for the year 1849. 


To the Board of Regents of the Smithsonian Institution: 


GENTLEMEN: In accordance with the resolution that the Secretary 
shall present at each annual meeting of the Board of Regents an account 
of the operations of the Institution “during the past year, I respectfully 
submit the following. 

Agreeably to the ‘scheme of finance adopted by the Board, the greater 
portion of all the income of the Smithsonian fund is at present devoted 
to the erection of the building; and until this is paid for, the money 

which can be appropriated to the active operations of the Institution will 
be comparatively small, not only small in proportion to the demands 
made upon it, but small in reference to the results which the public 
generally expect it to produce. It is believed, however, that a proper 
consideration of the facts presented in the following report will warrant 
the conclusion, that the Institution, during the past year, has been gradu- 
ally extending its sphere of usefulness, and successfully bringing into 
operation the different parts of its plan of organization. 

It will be recollected that the several propositions of the programme 
were adopted provisionally, and it is gratifying to be able to state that 
experience thus far has indicated no important changes. The general 
plan has continued to receive the approbation of the enlightened public 
both in this country and in Europe, and to increase general confidence 
in the power of the Institution to confer important benefits on our country 
and the world. 

In presenting the different operations of the Institution, I shall adopt, 
as in my last report, the principal divisions of the programme: 

Ist. Publication of memoirs in quarto volumes, consisting of positive 
additions to knowledge. 

2d. Institution of original researches, under the direction of competent 
persons. 

dd. The publication of a series of reports, giving the present state 
and progress of different branches of knowledge. 

4th. Formation of a library and museum of objects of nature and art. 

oth. Lectures. 


Publication of Memoirs. 


Agreeably to the plan of the Institution, these memoirs are mtended 
to embody the results of researches which could not otherwise be readily 
published, and are to be distributed to societies, public libraries, and other 
institutions. An account of the first memoir Was given in the last report. 
It relates to the ancient monuments of the Mississippi valley, and occu- 
pies an entire volume. It has been presented, as far as opportunity would 
permit, to the principal literary and scientific societies of the world, to 
all the colleges and larger libraries of this country, and has everywhere 
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been received with much commendation. All the societies from which 
we have as yet heard, have declared their willingness to co-operate 
with the Institution, and to give us their publications in exchange, from 
which source our library has already been enriched with valuable 
additions. 

It is to be regretted that our means would not permit us to distribute 
the first volume more liberally than we have done, and that the price put 
upon the copies offered for sale has placed them beyond the reach of 
many persons desirous of obtaining them. This arose trom the fact, that 
in order to remunerate the authors for the expense and labor bestowed 
on the memoir, they were allowed to strike off from the types and plates 
af the Institution an edition to be sold for their own benefit. 'To avoid 
risk of loss, the edition was a small one, and the price put at ten dollars. 
An occurrence of this kind will not happen again; for, although it would 
be desirable to pay authors for their contributions, yet it is now found 
that materials will be offered, free of all cost, more than sufficient to 
exhaust the portion of the income which can be devoted to publications. 

In printing the future volumes it will be advisable to strike off an 
extra number of copies for sale on account of the Institution, and to dis- 
pose of those for little more than the mere cost of press-work and 
paper. 

'The second volume of Contributions is now in the press, and will con- 
sist of a number of memoirs which have been submitted to competent 
judges and found worthy of a place in the Smithsonian publications. In 
this volume we have adopted the plan of printing each memoir with a 
separate title and paging. The object of this is to enable us to distri- 
bute extra copies of each memoir separately, and also to furnish the 
author with a number of copies regularly paged for his own use. It 
will likewise enable us to classify the memoirs according to subjects. 

The following is a brief account of the memoirs contained in the 
second volume, so far as they have been reported on by the commis- 
sioners to whom they have been submitted: 

1. A memoir on the planet Neptune, by Sears C. Walker.—An abstract 
of this memoir has been published in the proceedings of the American 
Philosophical Society, and has received the approbation of the scientific 
world. It presents the several steps of the discovery of an orbit which 
has enabled Mr. Walker to compute the place of the new planet with 
as much precision as that of any of the planets which have been known 
from the earliest times.* Starting from the observations of the motion 
of the planet during a period of about four months, Mr. Walker calcu- 
lated an empirical orbit, which enabled him to trace its path among the 
stars of the celestial vault through its whole revolution of 166 years. He 
was thus enabled to carry its position backward until it fell among a clus- 
ter of stars accurately mapped by Lalande towards the close of the last 
century; and, after a minute and critical investigation, he was led to 
conclude that one of the stars observed by Lalande on the night of May 








*It is proper to state that a part of the researches given in this memoir was made during 
the author’s connexion with the National Observatory, under the direction of Lieutenant 
Maury. An account of these will probably soon be published in the next volume of the 
records of operations of this observatory. 
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10, 1795, was the planet Neptune. This conclusion was rendered 
almost certainty by the observation, made on the first clear night, that 
all the stars in the cluster above mentioned were found in place, except 
the one previously fixed upon as the new planet. Some hesitation was 
created, however, by noting that the missing star in Lalande’s maps 
was marked as doubtful. In order to settle this difficulty, the original 
manuscript of the astronomer deposited in the Observatory of Paris was 
referred to. It was then found that Lalande had twice observed the 
same star; and not finding the right ascension and declination each 
time the same, and not dreaming it was a planet, he selected one of the 


observations for publication, marking the position indicated doubtful. 
The planet had moved during the interval of observation, and thus pro- 
duced the discrepancy. By allowing for the movement during the time 
elapsed, the two observations precisely agree. There could, therefore, 
be no longer any doubt that this star, observed and mapped filiy years 
ago as a fixed star, was in reality the planet Neptune. Mr. Walker, 
availing himself of this discovery, had now a series of observations em- 
bracing not a few months of the motion of the planet, bat which carried 
it back fifty years. From these data he was enabled to deduce a pure 
elliptical orbit, or one which the body would describe were there no 
other planets in the system. This orbit has been investigated by another 
of our countrymen in a series of profound and beautiful researches, ad- 
ding much to our knowledge both of Neptune and Uranus. I allude to 
the labors of Professor Peirce, of Cambridge. 

It is well known that the planet Neptune was discovered by mathe- 
matical deductions from the perturbations observed in Uranus, and that 
Leverrier and Adams, the independent authors of this discovery, not 
ouly pointed out the direction in which the unseen planet was to be 
found, but also, from a@ priori considerations, gave the dimensions, form, 
and position of the orbit it describes around the sun. The direction 
indicated was the true one, but the elements of the orbit were widely 
different from those subsequently found to belong to the actual orbit of 
the planet. Professor Peirce submitted the data used by Leverrier and 
Adams to a new and critical examination, and succeeded in discover- 
ing the cause of their error, and of verifying the conclusions of Mr. 
Walker. He afterwards proceeded to consider the inverse problem, 
viz: that of deducing the perturbations which Neptune ought to pro- 
duce in the planet Uranus. His final results gave a perfect explanation 
of al! the anomalies in the motions of Uranus, and furnished the data, 
for the first time since its discovery in 1781, for correct tables for 
determining its position in the heavens. Professor Peirce also investi- 
gated the action of all the other planets on Neptune, and his results enar 
bled Mr. Walker, by applying them to his elliptical orbit, to compare 
the actual with the calculated place of the planet. This led toa further 
correction of the elliptical orbit, and a more perfect table of calculated 
places. In this way, by a series of profound and beautiful investiga- 
tions, alternately combining the data of observation with theoretical 
considerations, these two as‘ronomers have perfected our knowledge of 
the motion of the most distant planets of our system, and furnished the 
means of giving their past and future position through all time. The 


details of Mr. Peirce’s paper have not yet been prepared for the press. 
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They will probably be given in due time to the world as a part of the 
Smithsonian Contributions. 

The investigations mentioned in the foregoing account have been at- 
tended with very laborious arithmetical calculations. A small appro- 
priation has been made to defray, in part, the expense of these. Indeed, 
without the aid thus given, the discoveries we have related would 
scarcely have been made—at least at this time, and in our country. 

2. The next memoir is An account of the discovery of a Comet by Miss 
Maria Mitchell, of Nantucket, with its approximate orbit, calculated by 
herself. The honor of this discovery has been duly awarded to the 
author. A medal has been presented to her by the King of Denmark, 
and the comet itself is now known to astronomers in every part of the 
world by her name. From the peculiarities of the case, the Executive 
Committee recommended that a small premium be presented to Miss 
Mitchell. 

3. The third memoir is On a new method of solving Cubic Equations, by 
Professor Strong, of New Brunswick, New Jersey ; a purely mathemati- 
cal paper, which has been pronounced an interesting addition to that 
branch of science. 

4. The fourth memoir is A contribution to the Physical Geography of the 
United States. It presents a section, from actual surveys, of the descent 
of the bed of the Ohio river from its source, in the State of New York, 
to its mouth, on the Mississippi. By a series of observations and elabo- 
rate calculations, the author exhibits the amount of water which passed 
down the river during a period of eleven years prior to 1849. This, 
compared with the amount of rain which fell during the same time on 
the surface drained by the river, gives a series of interesting results in 
reference to evaporation. 

It also contains a proposition for improving the navigation of the 
Ohio, founded upon data given in the preceding part of the memoir. 
Whatever may be the result of the plan here proposed, this memoir has 
been recommended for publication as a valuable addition to the physi- 
eal geography of the United States. The author is Charles Ellet, jr., 
the celebrated engineer of the wire bridges over the Niagara and Ohio 
rivers. Another memoir is promised by the same author, which will 
be a continuation of the same subject. 

5. The fifth memoir is contributed by Dr. Robert Hare, of Philadel- 
phia, and is intended to elucidate the remarkable phenomena exhibited 
at the great fire in the city of New York on the 19th of July, 1845, 
during which two hundred and thirty houses were destroyed, containing 
merchandise amounting in value to sixty-two millions of dollars. ‘A 
series of detonations, successively increasing in loudness, were followed 
by a final explosion, which tore in pieces the building in which it took 
place, threw down several houses in its vicinity, and forced in the fronts 
of the houses on the opposite side of the street.” These effects were 
attributed to gunpowder, though the owner of the building in which the 
explosion occurred declared that none of this article was present, but 
that the house contained a large quantity of nitre, in connexion with 
merchandise of a combustible nature. 

This memoir contains a series of investigations relative to the explo- 
sions which may be produced by heated nitre in connexion with carbon- 
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aceous matters. The author shows, by numerous experiments, that 
explosions of a violent kind can be produced by forcibly bringing into 
coniact at a high temperature, nitre, and substances of an inflannndole 
character. It falso contains several new experiments on the combustion 
of gunpowder under different circumstances. 

6. The sixth memoir is On the Ancient Monuments of the State of New 
York, by E. G. Squier, and may be regarded as a continuation of the 
memoir by Squier and Davis on the ancient monuments of the Missis- 
sippi valley. The expense of the explorations which form the basis of 
this memoir was two hundred dollars, one half of which was defrayed 
by the members of the Historical Society of New York, and the re- 
mainder by this Institution. 

7. Another memoir is by Professor Secchi, a young Italian of much 
ingenuity and learning, a member of Georgetown College. It consists 
of a new mathematical investigation of the reciprocal action of two 
galvanic currents on each other, and of the action of a current on the 
pole of a magnet. It begins with the assumption that the force be- 
tween the elements of the currents and the magnet is inversely as the 
square of the distance, and directly as the sine of the inclination, and 
then presents the mathematical inferences which legitimately flow from 
these data. ‘The deductions are of such a nature that the author has 
been able to verify them by means of well devised experiments, and 
the results accord as nearly with the deductions as the complex nature 
of the subject will admit. The investigations involve the mathematical 
theory of the galvanometer, and the experiments furnish much interest- 
ing and useful information, aside from the principal object of the 
memoir, particularly on the comparative value of different kinds of 
galvanic batteries. 

8. The next paper is by Professor Louis Agassiz, of Harvard Uni- 
versity, and is entitled The Classification of Insects upon Embryological 
Data. It gives an account of a series of new and interesting facts ob- 
served by t the author relative to the metamorphosis of insects, which 
have an important bearing on general questions in zoology, and which 
will probably lead to the arrangement of these animals according to a 
new system of classification, founded upon more definite principles 
than those heretofore adopted. 

9. The next is a memoir by Dr. R. W. Gibbes, on the Mosasaurus 
and some new allied genera of the gigantic hzards which formerly in- 
habited our planet, and of which the remains are now found in different 
parts of the United States, particularly in the marl beds of various 
parts of the country. This is an interesting addition to paleontology, 
and has received a favorable report from fhe commission to whom it 
was referred. 


Researches. 


The programme of organization contemplates the establishment of 
researches, under the direction of suitable persons, the expense to be 
borne in whole or in part by the Institution. In the last report it was 
mentioned that a telescope and other apparatus had been ordered for 


Lieutenant Gilliss in his astronomical expedition to = and that, with- 
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out this assistance, the expedition would have been delayed a year. I 
am now, however, happy to state that the expense of these instruments 
has since been paid by an appropriation of Congress; and the Institu- 
tion has thus been the means of promoting the objects of the expedition 
without any expenditure of its income. Certain improvements in as- 
tronomical instruments, however, have been made since the departure 
of Lieutenant Gilliss which would much facilitate his observations, and 
enable him to do much more with his small number of assistants; and 
it may be well for the Institution to furnish him with instruments of this 
kind. 

Under the head of researches it may also be mentioned that, during 
the past year, we have caused to be computed, at the expense of the 
Institution, an ephemeris of Neptune, giving the position of the planet 
in the heavens from August 4, 1846, to February 4, 1848, and also in 
the last half years of 1848 and 1849. 'This ephemeris is based on the 
orbit of Neptune established by Mr. Walker and corrected by the per- 
turbations of the planet Neptune by the action of Jupiter, Saturn, and 
Uranus, as deduced fiom the mathematical investigations: of Professor 
Peirce, of Harvard University. 

We have distributed copies of this ephemeris to all persons known 
to us who are interested in practical astronomy, not only in this country 


but in Europe. It has been received with high conimendation, and is 
p 5 


found to give the actual place of the planet in the heavens within the 
limits of a few tenths of a second of arc; indeed, the coincidence of the 
calculated and observed places is so marked, that, were the actual 
planet of the heavens and that of the ephemeris to be considered as a 
double star, they would have so close a proximity that no telescope yet 
constructed could separate them. 


Occultations for 1850. 


A set of tables in continuation of those mentioned in the last and 
preceding report for facilitating the calculation of the appearance of 
occultations of fixed stars by the moon during the year 1850 has been 
prepared by Mr. Downes, of Philadelphia, and published by the Insti- 
tution. At the last session of Congress an appropriation was made for 
establishing a Nautical Almanac, which will furnish, among other aids 
to astronomical observation, sets of tables of the kind just mentioned. 
Lieutenant Davis, of the United States navy, to whom the superintend- 
ence of this national work has been entrusted, recommended that the 
expense of the preparation of the tables for 1850 should be defrayed 
from the appropriation for the Almanac; and this recommendation has 
been concurred in by the Secretary of the Navy. The Institution has, 
therefore, been called upon merely to pay for the printing and distribu- 
tion of the tables, and thus again enabled, with a small outlay of its 
funds, to afford important facilities for the advance of science. 


Meteorology. 


Under the general head of researches we may also give an account 
of the progress made in establishing the system of meteorological ob- 
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servations proposed in the preceding reports. Circulars describing the 
plan of operation were distributed to the several parts of the Union 
through members of Congress at the last session, and the results fully 
equalled our anticipations. From localities widely separated from 
each other, and distributed over the greater portion of the United States, 
about one hundred and fifty monthly returns are now regularly re- 
ceived. ‘To carry on this system efficiently, much labor is necessarily 
required in the way of correspondence ; but it bids fair to furnish the 
Institution with a wide field of usefulness in bringing it into communi- 
cation with individuals who, though secluded in position, are desirous 
of improving themselves, as well as of promoting general knowledge. 
The correspondence we have thus established, and which we hope to 
extend, through the aid of the members of the present Congress, will 
enable us to acquire definite information on a variety of subjects besides 
those which relate te meteorology. We have already accumulated in 
this way a mass of curious and instructive information, which we hope, 
in the progress of the development of the plan of the Institution, to digest 
and present to the public. 

We would mention in this connexion that two of our meteorological 
correspondents have proposed the collection of statistics of diseases in- 
cluding the rise, progress, and decline of epidemics. ‘This is a subject 
we would commend to the American Medical Association. The Smith- 
sonian Institution could assist in an enterprise of this kind by receiving 
the in‘ormation which is attainable, and collating it, under the direction 
of a committee of gentlemen belonging to the medial profession. 

It will be recollected that our plan of meteorological observations em- 
braces three classes of observers—one to record the changes in the aspect 
of the sky, the direction of the wind, beginning and ending of rain, 


snow, é&c.; another, in addition, to give an account of the changes of 


temperature indicated by the thermometer ; and a third, furnished with 


a full set of instruments for recording the most important atmospheric — 


changes. The importance of the information which may be derived 
from a careful record of the weather without instruments can scarcely 
be realized by persons who have given but little attention to the subjects 
The place of origin, direction, velocity of motion of a storm, as well as 


the direction and velocity of the wind which composes it, whether gyra-_ 


tory or inward and upward, may all be determined by a sufficient amount 
of data of the kind we have mentioned. Also, a careful record of the 
observations of meteors seen by individuals from different positions 


would furnish interesting data for determining the elevation and velocity 


of these mysterious visitors. 

There are other data which can only be obtained by the use of accu- 
rate instruments ; fortunately, however, 2 comparativ ely small number 
of observers are sufficient for determining these. The instruments should 
be of the best possible construction, placed i in important situations, and 

observed at suitable times and with undeviating regularity by competent _ 
observers. Few persons are acquainted with the difficulty of procuring — 
accurate meteorological instruments. The ordinary thermometers for 
sale in the s shops freque ntly differ several degrees from each other, par- 
ticularly at the higher and the lower temperatures, and even the same 
thermometer is liable, for a time after its construction, to undergo a 
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change in the size of the bulb, and thus to derange the accuracy of the 
scale. An accurate barometer is another instrument which cannot 
readily be obtained, unless at too great a price for the means of ordinary 
observers. The common weather glasses, sold under the name of 
barometers, though they may be of use in indicating variations of atmo- 
spheric pressure, and thus assist in furnishing data for determining the 
progress of aerial waves, are inapplicable to the precise and accurate 
observations necessary to determine the minute changes of atmospheric 
pressure, or to ascertain the height of places above the level of the 
sea. 

Considerable pains have been taken during the past year to ascertain 
the best form of a barometer, which could be procured at a reasonable 
cost; and, after considerable inquiry and comparison of different instru- 
ments, we have at length decided upon one, with an adjustable cistern 
and enclosed in a brass: case, which may be transported to a distance, 
and will serve as well for a mountain barometer as for indicating 
meteorological changes. For the construction of these instruments, we 
have employed Mr. James Green, formerly of Baltimore, now of New 
York; and in order that the instruments furnished by him to ourselves, 
or sold to our observers, may be comparable with each other, we have 
procured a standard barometer from London, with which each in- 
strument, previously numbered, is accurately compared, and the record 
carefully preserved. We have also decided upon the forms of rain 
and snow guages and wind vanes, and have ordered a number of these 
to be constructed by Benjamin Pike & Son, Broadway, New York. 

It is the policy of the Institution to do as much with its funds as possi- 
ble, and to call im aid from every quarter whence it may be obtained. 
With reference to the system of meteorology, I am happy to inform the 
Board that we have received assistance from a number of sources from 
which it could scarcely have been expected at the commencement of 
the scheme. ‘The last Congress appropriated two thousand dollars for 
meteorology, to be expended under the direction of the Navy Depart- 
ment. It was understood that Professor Espy was to be engaged in 
the investigations to be made in accordance with this appropriation, 
and, in order that his labors might co-operate with those of the Institu- 
tion, the late Secretary of the Navy directed him to apply to me for 
instructions. During the past year he has been engaged in directing 
observations and making preparation for a series of experiments having 
an important bearing on the explanation of meteorological phenomena. 
It is understood that the remainder of this appropriation, after paying 
the salary of Mr. Espy, will be expended in defraying incidental ex- 
penses, such as printing, engraving, &c. 

The Regents of the University of the State of New York, in 1825, 
organized a system of meteorology, which has continued ever since, and 
which has added many interesting facts to the stock of scientific know- 
ledge. In order to extend the usefulness of this system, the Regents of 
the University have lately resolved to reorganize the whole, and to 
supply ithe observers with accurate and well compared instruments. 
This work has been intrusted to Dr. T. Romeyn Beck and one of our 
Regents, Gideon Hawley, esq., both of Albany. They have adopted 
the same system and instruments as those of the Smithsonian Institution, 
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and have agreed to co-operate fully with us in the observation of the 
general and particular phenomena of meteorology. A similar move- 
ment has been made in the legislature of Massachusetts for the establish- 
ment of a system of observations; and it is hoped that the other States 
of the Union will follow these examples. We are also happy to state 
that the medical department of the army, under the direction of Surgeon 
General Lawson, has signified its willingness to unite with us in the 
same system, and to furnish the new military posts with instruments 
constructed on the same plan, and compared with the Snuithsonian 
standard. We hope, therefore, within the coming year, that there will 
be established at least fifty stations in different parts of North America, 
furnished with accurate instruments of this kind. 

During the past summer I visited Canada, principally for the purpose 
of examining the meteorological instruments and the method of using 
them employed at the Observatory of Toronto. Captain Lefroy, the 
director of this institution, afforded me every facility for acquiring the 
desired information. He also furnished me with a list of military posts 
in Canada at which observations may be made, and gave assurance of 
the hearty co-operation in our labors of the officers attached to these 
posts. We have also a prospect of procuring permanent observations 
from Bermuda, sume of the West India islands, and from Central 
America. 

From all these statements, it will be seen we are in a fair way of 
establishing a general system of meteorology, extending over a great 
portion of North America, including many stations furnished with com- 
pared instruments referred to the same standard. When fully organ- 
ized, it will constitute one of the most important systems ever instituted 5 
but to bring it fully into operation will require a judicious expenditure 
of all the funds at our disposal for this purpose. At the last session of 
the Board one thousand dollars were appropriated for meteorological 
purposes, the greater portion of which has been expended for instru- 
ments, among which are those to serve as standards; an equal sum, at 
least, will be required for the next year. 

In connexion with the regular meteorological system, successful ap- 
plications have been made to the presidents of a number of telegraph 
lines to allow us, at a certain period of the day, the use of their wires 
for the transmission of meteorological intelligence. We propose to fur- 
nish the most important offices along the lines with sets of instruments, 
and to give the operators special instructions for the observation of par- 
ticular phenomena. It is hoped by this means to obtain results not — 
otherwise accessible. Instruments for this purpose are now in process 
of construction, and as soun as they are completed the transmission of — 
observations will commence. 

The establishment of the extended system of meteorology which we 
have just described is a work of time and labor, the correspondence | 
alone being sufficient constantly to occupy the time of one person; and 
the adjustment of the several parts of the plan has required more time | 
than my other engagements would permit me to devote to it. 
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Magnetic Observations. 


A set of magnetic apparatus was ordered from London for the pur- 
pose of determining the lines of magnetic intensity, declination, and 
inclination. These are intrusted to Colonel Emory, of the Boundary 
Commission, and in his possession they will probably be made to do 
good service in the cause of science. As soon as the funds will admit 
of the appropriation, it would be advisable to purchase several sets of 
instruments of the same kind, to be placed in the hands of the scientific 
explorers of our new territories, and for determining the principal mag- 
netic lines across the United States. 


Physical Geography. 


Another subject of much interest connected with the physical geo- 
graphy of our country is the collection of the statistics of all railway 
and canal explorations which have been made in various parts of the 
United States and Canada. This information, at present in the pos- 
session of individuals, is of little value, and, unless collected by some 
public institution, will soon be lost to the world. Surveys of this kind 
furnish the most exact data for the determination of what may be called 
the mountain bases, or general water-sheds of the surface ; and no por- 
tion of the world of the same extent has been so thoroughly traversed 
with these explorations as the United States. Connected with these, 
sketches should be made of the principal mountain ranges, barometri- 
cal measurements of the higher peaks, with geological sections of the 
strata through which the public works are carried. For the purpose 
of commencing this collection, we have addressed letters to all persons 
within our knowledge who possess information of this kind, requesting 
memoirs from them containing results of their own measurements and 
observations. By this means we hope to present a series of papers of 
the same character as that of Mr. Ellet, and thus furnish materials for 
a more accurate physical map of North America, as well as the means, 
in connexion with our operations in meteorology, for a more exact 
study of our climate. 

During the past year Professor Guyot has made a barometrical ex- 
ploration of the mountain system of New Hampshire, and he purposes 
to devote a portion of each year to investigations of this kind. 


Natural Ehstory. 


Our new possessions in Oregon, California, and Mexico offer interest- 
ing fields for scientific inquiry, particularly in the line of natural history ; 
and Dr. Gray, of Cambridge, and Dr. Engleman, of St. Louis, aided 
by several scientific gentlemen interested in this branch of science, 
have sent a number of collectors to develop the resources of those re- 
gions, particularly so far as the botany is concerned. 

Among these, Mr. Charles Wright has been engaged to make ex- 
plorations during the past year in New Mexico, at the expense of a 
subscription by individuals and institutions. He has just returned laden 
with a valuable collection of plants, seeds, &c., which are to be divided 
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among those who defrayed the expense. Jn behalf of the Smithsormar 
Institution $150 was subscribed towards this enterprise, and for this we 
are entitled to a full set of all the objects collected. These are to be 
submitted to Dr. Gray, of Cambridge, to be described in a memoir by 
him, and to be published in the Smithsonian Contributions. Mr. Wright 
is expected to start on another expedition early in the spring, for the 
purpose of making explorations in natural history in the regions around 
El Paso; and it oat be well for the Smithsonian Institution to further 
assist this laudable enterprise with another subscription of an equal 
amount. 

We have also purchased, for the sum of $20, a set of the plants cok 
lected by Mr. Fendler in the vicinity of Santa Fé during the year 1847. 
This adventurous explore er, under the direction of the “gentleman pre- 
viously mentioned, is now engaged in investigating the botany of the 
great valley of the Salt alee’ ant it is proposed ficther to ussist him 
by the purch ase of a set of the collections he may obtam. By co 
operating in this way with individuals and institutions we are enabled, 
at a small expense, materially to advance the cause of science. 


Ancient Monuments. 


Another object, the prosecution of which fatls particularly within 
the province of the Institution, is that of obtaining descriptions of the 
ancient monuments of North America. Circulars have been sent to 
gentlemen in various parts of the country, requesting them to furnish 
surveys and explor ations of mounds, and other ancient works, which 
are reputed to exist in their vicinity. ‘To facilitate these investiga- 
tions, we have requested the authors of the first volume to draw up, 
from the results of their experience, a set of instructions for the proper 
examination and description of works of this kind. ‘The same sub- 
ject has also been placed before several historical societies, established 
in places where mounds are known to exist. In connexion with this 
subject, we cannot too highly commend the policy of the new Terri- 
tory of Minnesota, which, among the first of its acts, has established 
a Historical Society, to gather up the record of events as they occur, 
and thus to preserve the unappreciated facts of the present—destined 
to become history in the future. An important and interesting part of 
the labors of such societies would be the surv« ey and exploration ot 
the ancient monuments which might be found in their vicinity. Brief 
accounts of these might be published i in the proceedings of the socie- 
ties, while detailed descriptions and drawings could be given to the 
world at the expense and through the transactions of the ‘Smithsoumm 
Institution. 

The publication of our first volume has awakened a lively interest 
in this subject, and we have received accounts of various locations of 
mounds and other ancient works in different parts of the country which 
were previously unknown. A gentleman, well qualified for the task, 
is now engaged in preparing for us an ethnological chart indicating the 
relative positions, as far as they are known, of all the a of 
this kind. This chart may be improved from time to time, and will 
be the means of eliciting important additional information. Indeed this 
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whole subject should be prosecuted by the Institution, until all acces- 
ible information has been collected. The Smithsonian Institution owes 
this to the world. The work should be done quickly; for the pleugh, 
as well as the elements, are every year rendering less visible the out- 
Jines and distinctive forms of these remnaprts of the arts and policy ot 
the ancient inhabitants of this continent. 


Bibliographia Americana. 


In the last report an account is given of the preparation of a work 
‘on the bibliography of America, by Henry Stevens, of Vermont. This 
work, it will be recollected, is to contain a brief f Aweouit of every book 
published in, or relating to, North America, prior to 1700, w ith refer- 
ences to the differert libraries in this and other countries in which 
these works are to be found. The Institution agreed to publish thrs 
work at its own expense, provided, on examination by a commission of 
competent judges, it is found properly executed. Mr. Stevens is now 
engaged in the British Museum cataloguing all the works embraced 
in this plan, and informs me that he is making good progress in his 
“enterprise. 


Reports on the Progress of Knowledge. 


Of the reports on the progress of knowledge proposed in the plan of 
organization, none have as ae been published, though several of those 
aentioned i in my report of last year have been complete d, OF are’Very 
nearly ready for the press. "The appropriations, however, for the last 
year were not found safficient for carryimg out further this part of the 
plan. 

The most important report now in progress is that on the forest-trees 
‘of North America, by Dr. Gray, Professor of Botany in Harvard Uni- 
versity. {tis intended in this work to give figures from original draw- 
ings of the flowers, leaves, fruit, &c., of aah principal species in the 
United States proper, for the most part of the size of nature, and so 
executed as to furnish colored or uncolored i first being in- 
tended to give an adequate idea of the species, and the second for 
‘greater cheapness and more general diffusion. 

This work will be completed in three parts, in octavo, with an atlas 
of quarto piates—the first part to be published next spring. A portion 
of this will be occupied with an introductory dissertation giving the 
present state of our knowledge, divested as much as possible of all 
unnecessary technical terms—of the anatomy, morphology, and physt- 
ology of the tree—tracing its growth from the embryo to its full deve- 
Jopment and reproduction in the formation of fruit and seed. This 
will be illustrated by drawings from original dissections under the 
microscope, and sketches made, in every instance, from nature. As 


_ the work will be adapted to general comprehension, it will be of inter- 


est to the popular as well as the scientific reader. 
Report on the history of the discovery of the planet Neptune. —The first 
part of a report on recent discoveries in astronomy has been completed, 


and is ready for the press. ‘This is written by Dr. B. A. Gould, of 
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Cambridge, editor of the American Astronomical Journal. Copious 
references to authorities are given in foot-notes, which will render the 
work interesting to the professed astronomer as well as to the less 
advanced student. 

A report has been prepared by Professor Guyot, late of the Univer- 
sity of Neufchatel, on the construction and use of meteorological instru- 
ments, more particularly designed for distribution among our meteoro- 
logical observers. This gentleman is now engaged, at “he expense of 
the Regents of the Univers sity of the State of New: York, in establishing 
a new system of met teorology, and in instructing the observers in the 
use of the instruments; for which service he is well adapted by his 
experience in a similar ‘undertaking in Switzerland. 

The report on the application of chemistry to agriculture is also 
nearly ready for the press. Thisis by Dr. Lewis C. Beck, of Rutgers 
College, New Jersey. 


Collections. 
* 

Apparatus.—The plan of organization also contemplates the forma- 
tion of a museum of physical instruments, which may be used for ex- 
perimental illustration and original research, and may serve as models 
to workmen as well as to illustrate the general progress of inventions 
in this line. 

The munificent donation of Dr. Hare has enabled us to commence 
this collection with very flattering prospects. It now contains, besides 
the articles of Dr. Hare, instruments for the illustration of the principles 
of light, heat, and sound, procured from Paris, and a full set of pneu- 
matic instruments, of superior size and workmanship, constructed ex- 
pressly for the Institution by Mr. Chamberlain, of Boston; also, a 
number of chemical articles purchased during the last year ; a set of 
magnetical instruments, already noticed ;°a standard barometer and 
thermometers, and other meteorological instruments, procured from 
Europe. Itis proper that I mention, in this place, that we are in- 
debted to Professor Snell, of Amherst, for superintending the construc- 
tion of a set of very ingenious instruments devised by himself for the 
illustration of wave motion. It is believed that the collection of instru- 
ments of research will, in due time, not only form a feature of great 
interest, but that it will surpass in extent similar collections in other 
countries. 

It is intended to publish a descriptive catalogue of all the instru- 
ments, for the use of visitors; and it may be advisable to illustrate this 
by wood-cuts, particularly as we have had presented to us all the wood 
engravings employed by Dr. Hare in describing his apparatus. 

It is not in accordance with the plan of or ganization to confine the 
instruments of observation to the immediate use of the officers of the 
institution but to suffer them to be employed, under certain restrictions, 
by others who are possessed of the requisite degree of skill. This 
practice may be attended in some cases with loss, and the breakage of | 
instruments; but the expenditure which may be incurred on this account 
will probably be more than compensated by the advance to knowledge 
resulting from the adoption of the plan. 
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A small appropriation has been made for collections in natural his- 
tory during the past year; and, under the direction of a distinguished 
young naturalist, upwards of ten thousand specimens of vertebrated 
animals, principally reptiles and fishes, have been obtained. Many of 
these are rare specimens from unexplored parts of our country, and a 
considerable number of them consists of undescribed species. They 
furnish the materials for an interesting series of memoirs on physiology, 
embryology, and comparative anatomy. The whole cost of making 
this collection did not exceed $140. We are convinced, from the im- 
portant results obtained by this small expenditure, that a most valuable 
working collection of objects of the natural history of North America 
ean be obtained at a very moderate outlay of funds. 


Labrary. 


During the past year the process of developing the plan of the 
library, as given in the programme, has been carried out by Professor 
Jewett as far as the funds which could be devoted to the purpose would 
allow. 

Considerable progress has been made in the plan of forming a gen- 
eral catalogue of all the important libraries in the United States; and 
Professor Jewett has wisely commenced the preparation of a catalogue 
of all the books to be found in the different libraries in the city of Wash- 
ington, including those of the several departments of the government; 
and in this way he will be enabled to exhibit the importance of cata- 
logues of this kind. 

He has also devoted much time to the continuation of his researches 
relative to the statistics of libraries ir this country, and for an account in 
detail of his valuable labors in this line I must refer to his report here- 
with transmitted. I will also direct attention to some important sug- 
gestions in his report on the subject of the deposit ef books for securing 
copyright, and the establishment of a bulletin. 


Museum. 


The formation of a museum of objects of nature and of art requires 
much caution. With a given income to be appropriated to the purpose, 
atime must come when the cost of keeping the objects will just equal 
the amount of the appropriation ; after this no further increase can take 
place. Also, the tendency of an Institution of this kind, unless guarded 
against, will be to expend its funds on a heterogenous collection of ob- 
_ jects of mere curiosity ; whereas the plan presented in the programme 
contemplates complete definite collections arranged for scientific pur- 
_ poses, rather than for popular display. 

_ Inthis connexion there is one point which I beg to present to the 
_ consideration of the Board as one of much importance, and which, if 
_ possible, should be decided at this meeting, because on it will depend 
_ the arrangement of that part of the building devoted to natural history. 
_Tallude to the acceptance of the museum of the Exploring Expedition. 


E82 EIGHTH ANNUAL REPORT OF 


By the law incorporating this Institution, ‘all objects of art and of 
foreign and curious research, and all objects of natural history, plants, 
and ecological and mineralogical specimens belonging to or hereafter 
to belong to the United States, which may be in the city of Washing- 
ton, in whosesoever custody the same may be, shall be delivered to 
such persons as may be authorized by the Board of Regents to receive 
them.” 

This law evidently gives to the Smithsonian Institution the museum 
in the Patent Office, the conserv ratory of plants, and all specimens of 
nature and art to be found in the several offices and departments of the 
government. "The aet, however, cannot be construed as See it 
obligatory on the Regents to take charge of these articles, if, in their 
opinion, it is not for the best interests of the Institution that i should 
do so. ‘Though one of the reasons urged upon the Regents for the im- 
mediate erection of so large a building was the necessity of providing 
accommodation for this museum, I have been, from the first, of the 
opinion that it is Imexpedient to accept It. 

This museum was collected at the expense of the government, and 
should be preserved as a memento of the science and energy of our 
navy, and as a means of illustrating and verifying the magnificent 
volumes which comprise the history of that expedition. If the ‘Regents 
accept this museum, it must be merged i in the Smithsonian collecuunes 
It could not be the intention of Congress that an Institution founded by 
the liberality of a foreigner, and to which he has affixed his own name, 
should be charged with the keeping of a separate museum, the property 
of the United States. Besides this, the extensive museum of the Patent 
Office would immediately fill the space allotted for collections of this 
kind in the Smithsonian edifice, and in a short time another appropria- 
tion would be required for the erection of another building. Moreover, 
all the objects of interest of this collection have been described and 
figured in the volumes of the expedition, and the small portion of our 
funds which can be devoted to a museum may be better employed in 
collecting new objects, such as have not yet been studied, than in pre- 
serving those from which the harvest of discovery has already been 
fully gathered. 

The answer made to some of these objections has usually been, that 
the government would grant an annual appropriation for the support of 
the museum of the Exploring Expedition. But this would be equally 
objectionable; since it would atinually bring the Institution before Con- 
gress as a supplicant for government patronage, and ultimately subject 
it to political influence and control. 

After an experience of three years, I am fully convinced that the true 
policy of the Institution is to ask nothing from Congress except the safe- 
keeping of its fands, to mingle its operations as little as possible with 
those of the general government, and to adhere in all cases to its own 
distinct organization, while it co-operates with other institutions in the 
way of promoting knowledge; and on the other hand, that it is desira- 
ble that Congress should place as few restrictions on the Institution as 
possible, Paneaicat with a judicious expenditure of the income, and 
that this be judged of by a proper estimate of the results produced. 
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At the last meeting of the board an appropriation of five hundred 
dollars was made to defray the expense of lectures to be given betore 
the Smithsonian Institution, a part of which only is expended. The 
first course, in accordance with this part of the plan of organization, 
was by Professor Koeppen, of Denmark, on Modern Aihens. These 
lectures were illustrated by a number of large drawings, for the use of 
which the Institution is indebted to the Lowell Institute, of Boston. A 
second course was delivered by Dr. Hitchcock, President of Amherst 
College, on geology, in the lecture-room of the east wing of the Smith- 
sonian building; and both courses were attended by large and appar- 
ently interested audiences. The results of these lectures indicate that 
much good may be effected in Washington by this means of comimuni- 
cating eromiee dge. No city, perhaps, Ton the same number of inbabit- 
ants, on aine so many intelligent and well educated persons desirous 
of obtaining information; and no point in our country is so favorably 
situated for the dissemination of opinions, by means of lectures, as the 
political centre of the American Union. Invitations have been given 
to a number of distinguished gentlemen in different parts of the United 
States to favor us with courses of lectures during the present session of 
Congress, and in almost every case the invitation has been accepted. 
It is Srended to extend these invitations so as to call bere in succession 
all who have distinguished tkemselves in literature or science. We 
shall not seek mere popular lecturers, whose chief recommendation is 
fluency of speech, or powers of rhetorical declamation, but chiefly those 
who are entitled, from their standing and acquirements, to spei ak with 
authority om the subjects of their discourse, and whose character will 
tend to give due importance to their communications. It is to be re- 
gretted that the amount of funds which can be devoted to this object is 
50% as great as could be wished. It is hoped, however, that many 
persons ra eonsider the opportunity of visiting Washington, and the 
compliment paid by the invitation, as im part a remuneration for the 
labor and tune which their lectures may cost. But in all cases, sufh- 
cient should be allowed to defray all necessary expenses, and, as soon 
as the state of the funds will permit, to reward liberally, rather than 
otherwise, those who are called to assist the Institution in this way. I 
forbear to publish ¢he narnes of those who have consented to lecture, 
lest they should be accidentally prevented from filling their engage- 
ment, and the public thus be disappointed. 

To facilitate the approach to the building, at the time of these lec- 
tures, the walks were temporar ily improved, EA considerable expense 
to the Institution. It is hoped that the authorities of the city of Wash- 
ington will cause bridges to be erected across the eanal, and walks to 
be constructed through the public grounds, to facilitate the approach 
to the building, and that the Institution will not be expected to provide 
accommodations of this kind. 


184 EIGHTH ANNUAL REPORT OF 
Building. 


The east wing of the building was taken possession of by the Secre- 
tary in April last, and has since been constantly occupied. The west 
wing is now finished, and it is contemplated to occupy it temporarily 
as a library until the portion of the main building intended for this pur~ 
pose is completed. 

The plan of the Smithsonian building was designed by the architect, 
and recommended to the Board by a committee an the Regents, before 
the programme of organization was adopted. It is not strange, there- 
fore, when the building came to be occupied, that changes in ‘the i inter- 

nal arrangement should be deemed advisable which would better adapt 
it to the wants of the Institution. Such changes, at my suggestion, 
have been made; and for the propriety of these I am responsible. 
They are principally, however, those of simplification, and in them- 
selves add nothing to the cost of the edifice. An increased expense, 
however, will arise out of the furnishing of new rooms which have been 
acquired by the alterations. 

All of which is respectfully submitted. 

JOSEPH HENRY, 
Secretary of the Smithsonian Institution. 
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FOURTH ANNUAL REPORT 
Of the Secretary of the Smthsoman Institution, for the year 1850. 


To the Board of Regents of the Smithsonian Institution : 


GeNnTLEMEN: During the past year the several parts of the plan of 
organization have been ‘prosecuted as efficiently as the portion of the 
income which could be devoted to them would permit. The financial 
affairs are in a prosperous condition, and though the funds are burthened 
with the erection of a costly building, and the expenditures trammelled 
by restrictions growing out of the requisitions of the charter of incor- 
poration, yet the results thus far obtained, are such as satisfactorily to 
prove that the Institution is doing good service in the way of promoting 
and diffusing knowledge. 

Though the programme of organization has been given in two of the 
annual reports and extensively published in the newspapers, its char- 
acter does not appear to be as widely known and as properly appre- 
ciated as could be desired. Indeed it will be necessary at intervals to 
republish the terms of the bequest, and also the general principles of 
the plan which has been adopted, in order that the public may not only 
be informed of what the Institution is accomplishing, but also reminded 
of what ought reasonably to be expected trom its operations. More- 
over, there is a tendency in the management of public institutions to 
lose sight of the object for which they were established, and hence it 
becomes important frequently to advert to the principles by which they 
ought to be governed. I beg leave, therefore, as introductory to this 
report, briefly to recapitulate some of the propositions of the programme 
of organization, and to state some of the facts connected with its adop- 
lion. 

Smiruson left his property, in case of the death of Iis nephew, to 
whom it was first bequeathed, “to tound at Washington, under the name 
of the Smithsonian Institution, an establishment for the increase and 
diffusion of knowledge among men.” These are the only words of the 
testator to serve as a 1 guide to the adoption of a plan for the execution. 
of his benevolent design. They are found, however, when attentively 
considered to admit of legitimate deductions sufficiently definite and 
comprehensive. 

1. The bequest is made to the United States, in trust for the good of 
mankind. 

2. The objects of the Institution are two-fold; first, to increase, se- 
cond, to diffuse knowledge ; objects which, though often confounded 
with each other, are logically distinet and ought to be separately re- 
garded. he first is the enlargement of the existing stock of know- 
ledge by the discovery of new truths, and the second 1s the dissemina- 

| tion of these and other truths among men. 
3. No particular kind of knowledge i is designated; hence a liberal 


, 


_ interpretation of the bequest will include no part of the great domain of 
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science and literature from the degree of attention its importance may 
demand. 

4, Since mankind are to be benefited by the bequest, any unneces- 
sary expenditure on merely local objects would not be in accordance 
with the proper administration of the trust. 

5. Though the funds are generally considered large, and much is 
expected of them, they are really small in proportion to the demands 

made upon them. The annual income of the bequest is less than half 
the cost of the publication of a single yearly report of the Patent 
Office. 

6. In order, therefore, that the limited income may effect the greatest 
amount of good, it should be expended in doing that which cannot be 
done as well by other means. 

These views, which have commanded the assent of all unpreyudiced 
and reflecting persons who have studied the subject, have been the 
guiding princ ‘iple s in all cases in which I have had any Pee of di- 
rection; ; and | am happy to say they are fully adopted by the present 
directors and officers of the Institution. 

‘To carry out the design of the testator, various plans were proposed ; 
but most of these were founded on an imperfect apprehension of the 
terms of the Will. ‘The great majority of them contemplated merely 
the diffusion of popular information, and neglected the first and 
the most promine nt requisition of the bequest, namely, the ‘increase 
of knowledge.” ‘The only plan in strict conformity with the terms of 
the Will, and which espe cially commended itself to men of science, a 
class to which Smithson himself belonged, was that of an active living 
organization, intended principally to promote the discovery and diffu- 
sion of new truths by instituting original researches, under the direc- 
tion of suitable persons, in History, “Antiquities, Ethnology, and the 

various branches of Physical Science. and by publishing and distribut- 
ing among libraries and other public institutions, accounts of the 
results lite might thus be obtained, as well as of those of the labors 
of men of talent which could not otherwise be given to the world. 

This plan, which was probably in the mind of the donor when he 
gave expression to the few but comprehensive words which indicate the 
objects of the bequest, is found from our experience to be eminently 
practical. It requires no costly building or expensive permanent estab- 
lishment. Its operations, limited only” by the amount of the income, 
are such as to affect the condition of man wherever literature and science 
are cultivated, while it tends in this country to give an impulse to ori- 
ginal thought, which, amidst the strife of polities s, and the inordinate 
pursuit of wealth, is of all things most desirable. 


oO 
It was with the hope of being able to assist in the practical develop- 


ment of this plan, that [was induced to accept the appointment of prin- 
cipal executive officer of the Institution. Many unforeseen obstacles, 
however, presented themselves to its full adoption ; ; and its advocates 
soon found, in contending with opposing views and adverse interests, a 
wide difference between what, in their opinion, ought to be done and 
what they could actually accomplish. 

The plan was novel and by many considered entirely chimeriaall 
indeed it could not be properly appreciated except by those who had 
been devoted to original research. Besides this, the law of Congress 
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incorporating the Institution, while it did not forbid the expenditure of 
a part of the income for other objects, authorized the formation of a 
Library, a Museum and a Gallery of Art, and the erection of a build- 
ing, on a liberal scale, for their accommodation. IH was, indeed, the 
opinion of many that the whole income ought to be expended on these 
objects. The Regents did not consider themselves at liberty to disre~ 
gard the indications of Congress, and the opinion expressed in favor of 
collections; and after much discussion it was finally concluded to divide 
the income into two equal parts, and, after deducting the general ex- 
penses, to devote one half to the active operations set forth in the plan 
just described; and the other, to the formation of a Library, a Museum 
and a Gallery of Art. 

It was evident, however, that the small income of the original be- 
quest, though in itself sufficient to do much good in the way of active 
operation, was inadequate to carry out this more extended plan—to 
maintain the staff of attendants, and to defray other contingent expenses 
incidental to a large establishment of this kind. Besides the Secretary 
and an assistant to attend to the general operations, two principal as- 
sistants would be required, one to take charge of the Library and the 
other of the Museum of Natural History; and to these sufficient sala- 
ries must be given, to secure the services of men of the first reputation 
and talents in their respective lines. It, therefore, became absolutely 
necessary that the income should be increased ; and in order to do this, 
it was proposed to save the greater part of the $242,000 of accrued 
interest which Congress had authorized to be expended in a building, 
by erecting, at a cost not to exceed $50,000, the nucleus of an edifice, 
which could be expanded as the wants of the Institution might require, 
and to add the remainder to the principal. 

Unfortunately, however, for this proposition, Congress had presented 
to the Institution the great museum of the Exploring Expedition; and 
a majority of the Regents, supposing it necessary to make immediate 
provision for the accommodation of this gift, had taken preliminary 
steps, previous to my appointment, to construct a large building, and 
indeed a majority of the committee, to which the matter was referred, 
had determined to adopt the plan of the present edifice. Strenuous 
Opposition was, however, made to this; and as a compromise, it was 
finally agreed to draw from the United States treasury $250,000 of 
accrued interest, and instead of expending this immediately in complet- 
ing the plan of the proposed building, to invest it in treasury notes, then 
at par, and to finish the building in the course of five years, in part out 
of the interest of these notes, in part out of the sale of a portion of 
them, and also in part out of a portion of the annual interest accruing 
on the original bequest. It was estimated that in this way, at the end 
of five years, besides devoting $250,000 to the building, the annual 
income of the Institution would be increased from $30,000 to nearly 
$40,000, a sum sufficient to carry out all the provisions of the pro- 
gramme. 

After the resolutions relative to the division of the income, between 
collections on the one hand and active operations on the other, had been 
adopted, and the plan of finance as to the building had been settled, I 
was requested to confer with persons of literary and scientific reputa~ 
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tion, and to digest into the form of a general programme the several 
resolutions of the Board. In the programme which was thus produced 
and afterwards adopted, it is attempted to harmonize the different pro- 
positions of the Board, and to render them all, library, collections, &c., 
as far as possible, subservient to a living, active organization. ‘Though 
a valuable library will in time be accumulated, by donation and_ the 
exchange of the publications of the Institution, the design at first is to 
purchase only such books as are immediately necessary in the other 
operations of the Institution, or which cannot be procured in this coun- 
try; andthe Librarian is required to perform other duties than those 
which pertain to the office of an ordinary collector and curator of books. 
He is directed to report on plans of libraries, and the best method of 
managing them; to collect the statistics of the libraries of the United 
States; to make a general catalogue as far as possible of all the books 
in this country, and to procure all the information necessary for render- 
ing the Institution a centre of bibliographical knowledge. Instead of 
attempting to form a miscellaneous collection of objects of nature and 
art, it is proposed to collect only those which will yield a harvest of 
new results, and to preserve principally such as are not found in other 
collections, or will serve to illustrate and verify the Smithsonian pubhi- 
cations. 

The tendency of an Institution in which collections form a prominent 
object, is constantly towards a stationary condition; with a given in- 
come, the time must inevitably come when the expenditures necessary 
to accommodate the articles with house room and attendance will just 
equal the receipts. There is indeed no plan by which the funds of an 
institution may be more inefficiently expended, than that of filling a 
costly building with an indiscriminate collection of objects of curiosity, 
and giving these in charge to a set of inactive curators. Happily, the 
programme of organization and the system of expenditure which the 
Regents have adopted, if rigidly adhered to, will prevent this state of 
things, and happily the spirit of the present directors and officers who 
are to give the initial form to the character of the Institution, is m 
accordance with as active operations as the state of the funds and 
requisitions of Congress will allow. 

It is to be regretted that Congress did not leave the entire choice of 
the plan of organization to those who were to be entrusted with the 
management of the bequest, and that, instead of the plan of a costly 
building, there had not been adopted the nucleus of a more simple 
edifice, which could bave been modified to meet the wants which 
experience might indicate. 

The original estimate for the building, furniture, and improvement of 
the grounds was $250,000; and could the actual cost have been con- 
fined to this sum, all the results anticipated from the scheme of finance 
which had been adopted would have been realized at the end of five 
years. During the past year, however, it has been found necessary, 
for the better protection of the collections, to order the fire-proofing of 
the interior of the edifice, at an increased expense of $44,000. This 
additional draft on the funds can only be met by extending the time for 
the completion of the building; and even this will require the appropri- 
ation of a portion of the income which ought to be devoted to other 
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purposes. The active operations will suffer most by this draft on the 
income, since it will be made for the better accommodation of the 
library and the museum. 

It must not be inferred, from the foregoing account, that the affairs 
of the Institution are in an unfavorable condition; on the contrary,: 
though they are not in every respect what could be wished, still, under 
the circumstances I have mentioned, they are much better than could 
have been anticipated. The funds are in a very prosperous state, and 
all the obstacles in the way of the usefulness of the establishment, may, 
by judicious management, in time be removed. ‘The opposition which 
was made to the building, led to the adoption of the plan of finance to 
which I have heretofore adverted, and from this has been realized much 
more than could have been expected. 

After all the expenditures which have been made on the building, 
grounds, publications, researches, purchase of books and apparatus, 
not only is the original bequest untouched, but there is now on hand 
upwards of $200,000 of accrued interest. This will be sufficient to 
finish the exterior of the building, including all the towers, the interior 
of the wings, ranges, and a part of the interior of the main edifice ; 
which will afford sufficient accommodation for some years to come, and 
leave $150,000 to be added to the principal. 

This result has been produced by a rigid adherence to the determi- 
uation of increasing the annual income; and in accordance with this, 
and in obedience to the direction of the Board of Regents, a petition 
has been presented to Congress, asking that $150,000 may be taken 
from the Institution and placed in the treasury of the United States, on 
the same terms as those of the acceptance of the original bequest, never 
to be expended, and yielding a perpetual interest of six per cent. 

If this petition be granted, all the funds will be permanently and 
safely invested, and the original income will be increased from $30,000 
to nearly $40,000. Out of this, beside carrying on the more important 
object of the plan, it is-proposed to appropriate yearly a small sum for 
the gradual completion of the interior of the building. 

The great importance of a small addition to the income will be evi- 
dent, when it is recollected that a definite sum is annually required to 
defray the necessary expenses of the establishment, and that after this 
has been provided, every addition will tend to produce a greater pro- 
portional amount of useful effect. The proposed increase will be suf- 
ficient to pay all the salaries of the officers, and leave the original 
income in a great measure free to be applied to the objects contemplated 
in the plan. 

At the last meeting of the Board, Professor Baird, of Dickinson Col- 
lege, Pennsylvania, a gentleman distinguished for his attainments in 
science, was appointed an Assistant Secretary in the department of 
natural history. His appointment was made at this time more parti- 
cularly in order that his services might be secured to take charge of 
the publications, and that we might avail ourselves of the ample experi- 
ence which he had gained in this line. He entered on his duties in 
July last, and besides being actively engaged in organizing the depart- 
ment of natural history, he has rendered important service in conduct- 
ing our foreign exchanges and attending to the business of the press. 
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This addition to our force was absolutely necessary to a more efficient 
discharge of the duties which devolve on us. No person, except from 
actual experience, can form an idea of the amount of labor required 
for the transaction of the ordinary business. The correspondence alone 
is sufficient to occupy two persons continually during the usual office 
hours. ; 

During the past year one half of the whole income has been appro 
priated to the building; and after deducting the general expenses, the 
remainder has been equally divided penweea the two great classes of 
objects designated in the plan. The portion of the income after these 
divisions, salen could be devoted to any one object, has been necessa- 
rily small; for example, all that could be expended for researches, 
publications, and lectures, and indeed for every thing of which the pub 
lic at a distance could take immediate cognizance, has not exceeded 
$4,500, and yet out of this sum we have besa expected to produce 
results for which the whole income would be entirely inadequate. { 
trust, however, that a proper consideration of the facts presented in the 
remainder of this report, will show that much has been done in propor- 
tion to the means at our command. 


Publication of Original Memoirs. 


The important aid which can be rendered to the promotion of know- 
ledge by the publication, and in some cases by assistance in the prepa- 
ration of important memoirs, is now beyond all question. Experience 
has thus far abundantly shown that much more matter of the most 
valuable character will be presented for publication, free of all charge, 
than the portion of the mcome devoted to this object will allow us to 
publish. Indeed, there is now on hand, er in preparation, more material 
of this kind than we shall be able, with our limited income, to give to 
the world in two or three years. In view of this fact, I cannot repress 
the expre ssion of regret which TI have alw ays felt, that the restrictions 
arising from the requisitions of Congress do not permit a greater expen- 
diture for this most impertant object. It is chiefly by the publications 
of the Institution that its fame is to be spread through the world, and 
the monument most befitting the name of Smithson erected to his 
memory. 

Most of the distinguished foreign literary and scientific societies have 
placed the [netitation on their list of exchange, and in mary instances 
have presented not only the current volume of their transactions, but 
also full sets of the preceding volumes. We have reason to believe 
that before the e xpiration of another year, we shall receive in exchange 
the transactions of nearly all the learned societies of the world, and 
that the Institution will be recognised by them as an active co-ope- 
rator in the promotion of knowledge. Professor Baird has furnished a 
list of the literary and scientific societies to which the quarto volumes 
have been presented. 

The following Memoirs, an account of which was given in my last 
report, have been printed, or are now in press: 

1. Researches relative to the planet Neptune; by 8. C. Walker. 

2. Contributions to the Physical Geography of the United States ; by 
Charles Ellet, Jr. 
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§. Meinoir on the Explosiveness of Nitre; by Dr. Robert ces 

4. On the Aboriginal Monuments of the State of New York; by E. 
G. Squier. 

5. Memoir on the Reciprocal Action of two Galvanic Currents ; 
by A. Secchi, of Georgetown College. 

6. On the Classification of Insects, from Embryological Data ; by 
Professor Louis Agassiz. 

7. Monograph of Mosasaurus and the allied Genera; by Dr. R. W. 
Gibbes. 

Besides these, several other papers not described in my last report 
have been printed, and are ready for separate distribution. ‘The first 
of these I shall mention is by Professor Lieber, of the College of South 
Carolina, on the vocal sounds of Laura Bridgman, the blind and deaf 
mute, whose mind, apparently forever consigned to darkness, has been 
almost miraculously enlightened, by the sagacity, ingenuity, and perse- 
verance of Dr. Howe. 

There is, perhaps, at this time, no living human being who offers to 
the psychologist so attractive an object of study as this individual; and 
hence every observation relative to her peculiar habits is of great interest. 
Dr. Lieber has, from year to year, during his summer vacations, been 
in the habit of visiting Laura Bridgman, and on one occasion spent 
three months in her anime dice neighborhood for the purpose of study- 
ing the sounds which she utters asindicative ofideas. These sounds con- 
sist principally of such as she volutarily adopted to designate different 
individuals. ‘The results of the observations given in ‘this paper are 
accompanied by a series of philosophical deduetions and suggestions 
which cannot fail to interest the psychologist and physiologist. This 
memoir is illustrated by an engraved fue semile of a letter from Laura 
Bridgman’s own hand. 

The next paper is by Professor Bailey of West Point. This gentleman 
has rendered himself favorably known to the world of science by his 
researches on minute animals and plants, which, though mostly unseen 
by the naked eye, are found as widely distributed, and as permanent 
and definite in character, as the largest organized objects in nature. This 
paper gives the results of a series ae microscopic observations which the 
author made during his sojourn in the southern part of the United 
States, whither he was ordered last winter on account of his health. It 
designates numerous localities of microscopic animals and plants, and 
furnishes lists of the species found in each. It also contains a series of 
tables presenting a number of species with the different localities where 
each was found. The species so classed include those of the Desmi 
dize, Diatomacez, Infusoria, and Algee. Following these is a descrip- 
tion of numerous other species, most of which are represented by litho- 
graphic figures. 

Among ‘the interesting facts arrived at by the author, are the discovery 
of an est e stratum rot fossil infusorize near ‘Tampa Bay, F lorida 5 
the existence of infusoriz in the rice fields of the south; ; and the demon- 
stration of the cosmopolite character of many microscopic ne cts hitherto 
believed to exist only in Europe. 

Another paper by the same author, but presented to the Institution by 
Professor Bache, Superintendent of the U. 8. Coast Survey, has refer- 
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ence to a microscopic examination of soundings along the eastern coast 
of the United States; samples of all the materials brought up by the 
sounding apparatus of the Coast Survey having been carefully preserved 
by Professor Bache in bottles, and so arranged as to present, as it were, 
the surface geology of the hontott of the sea within a certain distance 
from the shore. Specimens of these were given to Professor Bailey for 
microscopic examination, and the results are presented 1 in this paper. 
It exhibits the fact of a high development of minute organic forms, 
mainly of Polythalamia, in ‘all deep soundings, varying from fifty-one 
to ninety fathoms, occurring in an abundance similar to that in which 
analogous fossil forms are found in the marls under the city of Charles- 
ton. It also shows that each locality has its predominant species, by 
means of which alone the region whence they were taken may be indi- 
cated. Many of the conclusions derived are of much interest to the 
mariner, the geologist, and the naturalist. The paper closes with a 
brief description of the genera and species referred to, embracing sev- 
eral that are new, the whole accompanied by numerous figures. 

In connexion with the foregoing may be mentioned a paper by Mr. 


Charles Girard, entitled **A Monograph of the Fresh water Cottoids of 


North America,” which has been accepted, and will soon be published. 
The species of fish called Cottus gobio, was supposed to be common to 
Europe and America, and thus toform an exception to a general rule in 
regard to the fresh water species of the two continents. It has been dis- 
covered by Mr. Girard and others, that the European species, as described 
by Linnzeus, is really composed of several, and that while none of these 
are found in North America, we have actually anumber of species pecu- 
liar to this country. ‘The memoir contains elaborate descriptions of the 
known species as Well asof several new ones, together with copious notes 
on their scientific history, their geographical distribution, affinities with 
each other and with foreign species, anatomical structure, &c.,—the 
whole illustrated by appropriate figures. It is worthy of remark, that 
most of the hitherto undescribed species presented in this memoir were 
collected by Professor Baird, and now form a part of the Smithsonian 
collection. 

Another memoir, now in course of preparation, is one which will of 
itself occupy a considerable portion of one of the quarto volumes of the 
Smithsonian Contributions. It affords an interesting illustration of the 
working of the plan of organization in the way of “eliciting important 
scientific knowledge which would not otherwise ‘be produced, or, if pro- 
duced, could not be given to the world through any other channel. 

This memoir consists of a description of the marine plants, or Algae, 
which are found along the eastern and southern coasts of the United 
States, and which are deserving of attention, not only on account of 
their beauty, variety, and the illustrations they present of the growth 
and development of vegetable forms, but also on account aa their 
economical value with reference to agriculture and the chemical arts. 
This volume is in the course of preparation by Professor Harvey, of the 
University of Dublin, Ireland, a gentleman who is recognised as the 
first authority in this branch of botany. He was induced to visit this 
country by an invitation to lecture on the Algze before the Lowell In- 


stitute, and by the opportunity thus offered him of studying his favorite 


ee 


a 


i 


THE SMITHSONIAN INSTITUTION. 193 


branch of science in a new region. After completing his lectures, he 
made a collection of the marine plants of our coast, and offered to fur- 
nish drawings of the genera and species, with detailed descriptions 
free of all cost, provided the Institution would bear the expense of 
publication. 

Upon the warm recommendation of some of the principal botanists of 
the country, the liberal offer of Professor, Harvey was accepted, and he 
is now engaged in making with his own hand the drawings on stone. 
The preparation of the work, besides the time expended in collecting 
the specimens, will occupy two or three years. This voluntary contri- 
bution to knowledge from a man of science may surprise those whose 
minds are not liberalized by philosophical pursuits, and who cannot 
conceive any object in labor unconnected with pecuniary gain. 

To assist in defraying the heavy expense of the publication of this 
work, it is proposed to color the plates of a part of the edition, and to 
offer copies for sale. The work will also be issued in parts, so as 
to distribute the cost through several years. 

In addition to the foregoing, an appendix—added to Mr. Squier’s 
paper on the ancient monuments of New York—has been printed. Also, 
there has been such an urgent demand for copies of Mr. Ellet’s paper 
on the physical geography of the Mississippi Valley, that it has been 
thought advisable to reprint it and distribute the whole of the first edi- 
tion among all persons to whom a knowledge of its contents would be 
of peculiar importance. 

The several papers which have been described in this and the pre- 
ceding Report will, when collected together, form the contents of the 
second and part of the third volume. 

The plan adopted of printing each memoir with a separate title and 
paging has been found to answer a good purpose. There is no delay 
im printing one paper on account of the engraving of the plates of an- 
other ; and long before a volume can be completed, a separate memoir 
may be widely circulated among those most interested in its perusal. 
As an example of this, 1 may mention that one of the papers which 
forms part of the second volume of the Contributions has already been 
reprinted in the London and Edinburg Journal, with due credit given 
to the Institution. 





Reports on the Progress of Knowledge. 


The income of the Institution as yet has not been sufficient for fully 
reducing to practice this part of the plan of organization. The prepa- 
ration of these reports can only be intrusted to those who are familiar 
with the subjects, and well skilled in the art of composition, and the 
services of such persons cannot be obtained without an adequate remu- 
neration. Of the several reports mentioned at the last meeting of the 
Board but one has been published, viz: that on the discovery of the 
planet Neptune, by Dr. B. A. Gould, of Cambridge, editor of the As- 
tronomical Journal. It has been stereotyped, and copies distributed 
amongst all our meteorological observers and other persons in the coun- 
try known to us as being actively engaged in promoting the science of 
astronomy. 

13 
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The preparation of the report on the Forest-Trees of North America, 
though delayed in consequence of the absence of the author, Dr. Gray, 
of Harvard University, on a visit to Europe, is still in progress. The 
illustrations are in the hands of the artists, and the first part will proba~ 
bly be published during the present year. The cost of this report, on 
account of the elaborate illustrations, will-be greater than was at first 
anticipated ; consequently the publication of the entire work must ne- 
cessarily be spread over a number of years. It is believed, however, 
that a considerable part of the expense will be repaid to the Institution 
by the sale of copies at a small advance on the original cost. 

The other reports on the Progress of Knowledge mentioned in my 
last communication to the Regents are ready for the press, and will be 
published, in whole or in part, during the present year. 

The Report on the statistics of Libraries of the United States, pre- 
pared by Professor Jewett, has been ordered to be printed by Con- 
gress, as an appendix to the Regents’ Report. A sufficient number of. 
extra copies will be presented to the Institution, for distribution to all 
the libraries from which statistical information was received. It forms 
a volume of about two hundred and twenty-five pages, and will, I am 
sure, be considered an important contribution to bibliographical sta- 
tistics. 


Distribution of Publications. 


e have found considerable difficulty in deciding upon the rules to 
be observed in the distribution of the Smithsonian publications. It 
is evident that, from the small portion of the income which can be de- 
voted to this object, the distribution must be circumscribed. Fifteen 
hundred copies of each memoir have been printed ; but this number, 
though all that the income could furnish, has not been found sufficient 
to meet a tenth part of the demand. It should be recollected that, 
though these memoirs consist of the results of new investigations of the 
highest importance to the well-being of man, in extending the bounds 
of his knowledge of the universe of Tat and matter, yet rite -y are not 
generally of ach a character as to be immediately appreciated by the 
popular mind, and, indeed, they are better ad: apted to instruct the 
teacher than to interest the general reader. They should, therefore, 
be distributed in such a way as most readily to meet the eye of those 
who will make the best use of them in diffusing a knowledge of their 
contents. 

The following rules have been adopted for the distribution of the 
quarto volumes of collections of memoirs: 


1. They are to be presented to all Learned Societies which publish 
transactions and give copies of these in exchange to the Institution. 


2. To all Foreign Libraries of the first class, provided they give — 


in exchange their “catalogues, or other publications, or an equivalent 
from their “duplicate volumes. 4 
3. ‘To all Colleges in actual operation in this country, provided they 
furnish in return meteorological observations, catalogues of their lbra- 
ries and of their students, and all other publications issued by them 
relative to their organization and history. | 
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4. To all States and Territories ; provided they give in return, copies 
of all documents published under their authority. 

5. To all incorporated Public Libraries in this country, not inclu- 
ded in either of the foregoing classes, containing more than seven 
thousand volumes; and to smaller Libraries, where a whole State 
or large district would be otherwise left unsupplied. 

The author of each memoir receives, as his only compensation, a 
certain number of copies, to distribute among his friends, or to pre- 
sent to individuals who may be occupied in the same line of research. 
In this way single memoirs are distributed to individuals, and especially 
to those who are most actively engaged in promoting discoveries. 
Copies of the reports, and also in some cases of particular memoirs, are 
sent to our meteorological observers. Besides these, we have placed 
on the list the more prominent Academies and Lyceums, as recipients 
of the minor: publications. It is also intended, in order to benefit the 
public more generally, to place on sale copies of memoirs and reports; 
though on account of the number required for the supply of Institutions, 
we have not, as yet, been able to carry this plan into effect. 

No copyright has been taken for the Smithsonian publications ; they 
are therefore free to be used by the compilers of books, and in this way 
they are beginning to reach the general reader and to produce a bene- 
ficial effect on the public mind. : 


Meteorology. 


The system of meteorology under the direction of the Smithsonian 
Institution has, during the last year, made good progress. And though 
the whole number of stations has not been much increased, yet the 
character of the instruments adopted, and consequently the value of 
the observations, has been improved both in precision and variety. 

This system is intended to embrace, as far as possible, the whole 
extent of North America, and to consist of three classes of observers. 
One class, without instruments, to record the changes in the aspect of 


the sky, the direction of the wind, the beginning and ending of rain, 


the appearance of the aurora, &c. Another, in addition to the forego- 
ing, to give an account of the changes of temperature, as indicated ‘by 
ihe: eae A third class, furnished with full sets of instruments, 


to record all changes deemed important in the study of meteorology. 


To carry on ie system, the Institution has received or expects to 
receive assistance from the following sources : 
J. From the small appropriation made by Congress, to be expended 


under the direction of the Navy Department. 


2. From the appropriations made by different States of the Union. 

3d. From the observations made under the direction of the Medical 
Department of the United States army. 

4. From the officers of her Majesty’s service in different parts of the 
British possessions in North America. 

5. From observations made by institutions and individuals, in different 


_parts of the continent, who report immediately to the Smithsonian 


Institution. 
A small appropriation has been made by Congress for two years past, 
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to be expended under the direction of the Navy Department for meteor- 
ological purposes ; and Professor Espy, engaged under the act making 
this appropriation, has been directed to co-operate with the Institution, 
in promotion of the common object. Besides the aid which we have 
received from Professor Espy’s knowledge of this subject, the general 
system has been benefited in the use of instruments purchased by the 
surplus of the appropriation, after paying the salary of the director and 
other expenses. 

During the last year, Professor Espy has been engaged in a series of 
interesting experiments on the variations of temperature produced by 
a a sudden’ change in the density of atmospheric air. The results 
obtained are important additions to science, and directly applicable 
to meteorology. ‘The experiments were made in one of the rooms of 
the Smithsonian Institution, and with articles of apparatus belonging 
to the collection which constituted the liberal donation of Dr. Hare. 
An account of these investigations will be given in a report to the 
Secretary of the Navy. 

Tt was mentioned in the last Report that the Regents of the Univer- 
sity of the State of New York, in 1849, made a peel appropriation of 
funds for the re- organization of the meteorological system of observa- 
tions established in 1825; and that Dr. T. Romeyn Beck and the Hon. 
Gideon Hawley, to w cee the enterprise was entrusted, had adopted 
the forms and the instruments prepared under the direction of the 
Smithsonian Institution. Another appropriation has been made, for 
1850; and the system has been carried, during the past year, into suc- 
cessful operation by Professor Guyot, late of Neufchatel, in Switzerland. 
This gentleman, who has established a wide reputation as a meteoro- 
logical observer by his labors in his own country, was recommended 
to Dr. Beck and Mr. Hawley by this Institution, and employed by 
them to superintend the fitting up of the instruments in their places, to 
instruct the observers in the minute details of their duty, and to deter- 
mine the topographical character and elevation above the sea of each 
station. 

The whole number of stations which have been established in the 
State of New York is thirty-eight, including those which have been 
furnished with instruments by the Smithsonian Institution, and the Adi- 
rondack station by the liberality of Archibald McIntyre, esq., of Albany. 
This number gives one station to twelve hundred and seventy square 
miles, or about one in each square of thirty-five and a half miles ona 
side. These stations are at very different heights above the level of 


the sea. ‘They were selected in conference with Dr. Beck, Professor — 


Guyot, and myself. The State is naturally divided into the following 
topographical regions, namely : 

J. The Southern or maritime region. 

2. The Eastern, or region of ine Highlands and Catskill mountains, 

with the valleys of the Hudson and Mohawk rivers. 

3. The Northern, or region of the Adirondack mountains, isolated by 
the deep valleys of the Mohawk, Lake Champlain, the St. Lawrence, 
and Lake Ontario. 

4. The Western, or region of the western plateau, with the small lakes. 
and sources of the rivers. 
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5. The region of the great lakes, Erie and Ontario. 

I regret to state that no efficient steps have as yet been taken to 
organize the system of Massachusetts, for which an appropriation was 

made by the legislature, at its last session. Ihave lately written to 
eaveniee Briggs, urging immediate action, and offering, on the part of 
the Institution, to render any assistance in our power towards further- 
ing so laudable an enterprise. No answer has yet been received.* 

The observations: made at the different military stations, under the 
direction of the Medical Department of the United States army, have 
been partially re-urganized, and a number of new stations and several 
of the old ones furnished with unproved Smithsonian instruments. The 
head of the Medical Department of the army, Dr. Lawson, has as- 
signed the general direction of the system of observations to Dr. Mower, 
oe New York, to whom we are indebted for the valuable aid which this 
extended set of observations furnishes the general system. ‘The im- 
mediate superintendence of the reduction of these observations is i 
charge of Dr. Wotherspoon, to whose zeal and scientific abilities the 
cause of meteorology bids fair to be much indebted. 

The most important service the Smithsonian Institution has rendered 
to meteorology during the past year, has been the general introduction 
into the country of a more accurate set of instruments at a reasonable 
price. The set consists of a barometer, thermometer, hygrometer, 
wind vane, and snow and rain guage. 

The barometer is made by James Green, No. 422 Broadway, New 
York, under the direction of the Institution. It has a glass cistern with 
an adjustable bottom enclosed in a brass cylinder. The barometer 
tube is also enclosed in a brass cylinder, which carries the vernier. 
The whole is suspended freely, from a ring at the top, so as to adjust 
itself to the vertical position. ‘The bulb of ie attached thermometer is 
enclosed in a brass envelope communicating with the interior of the 
brass tube, so as to be in the same condition with the mer cury, and to 
mdicate truly its temperature. Each instrument made according to 
this pattern is numbered and accurately compared with a standard. 
In the comparisons made by Projessor Guyot, a standard Fortin 
barometer, by Ernst, of Paris, was employed; also a standard English 
barometer, by Newman, of London, belonging to this Institution. These 
instruments, for greater certainty, have heen compared with the stand- 
ard of the Cambridge Observatory, and of Columbia College, both by 
Newman; also with the standard of the Observatory of ‘Toronto, Upper 
Canada. 

The results of these examinations prove the barometers made by Mr. 
Green, according to the plan adopted by the Smithsonian Institution, 
to be trustworthy instruments. 

The thermometers are by the same maker; and those intended for 
the State of New York were compared with a standard by Bunten, of 
Paris, and with another by Troughton & Simms, of London. ‘Those 
found to differ more than a given quantity from the standards were 
rejected. 


+ _ ———- — 


* A letter has since been received, and the system placed under the direction of this Insti- 
tution. 
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The instruments for indicating the variation of the hygrometrical con- 
dition of the atmosphere, consist of two thermometers, of the same 
dimensions, accurately graduated. The bulb of one of these is envel- 
oped in a covering of muslin moistened with water, and that of the 
other is naked. 

The rain and snow guages, and also the wind vanes, are made under 
the direction of the Institution, by Messrs. Pike & Son; 166 Broadway, 
New York. The rain guage is an inverted cone of sheet zine, of which 
the area of the base is exactly one hundred square inches. This cone 
or funnel terminates in a tube which carries the water into a receiving 
vessel. The water which has fallen is measured by pouring it from 
the guage into a cylinder, so graduated as to indicate hundredths of 
inches. A smaller cylinder is also provided, which gives thousandths 
of inches, and may serve, in case of accident, as a substitute for the 
larger cylinder. The rain gauge is placed in a cask sunk in the earth, 
with its mouth near the lev al ee the ground. 

The snow gauge is a cylinder of zinc of the same diameter as the 
mouth of the rain guage. The measurement is made by pressing its 
mouth downward to ae bottom of the snow, where it has fallen on a 
level surface, then carefully inverting it, retaining the snow, by passing 
under it a thin plate of metal. The snow is afterwards melted, and 
the water produced is measured in one of the graduated glass cylinders 
of the rain: guage. 

The wind vane is a thin sheet of metal, (it might be of wood,) about 
three feet long, carefully balanced by a ball of lead, and attached to 
the top of a long wooden rod, which descends along the wall of the 
building to the sill of the observer’s window. It ‘terminates in the 
centre of a fixed dial-plate, and its movements indicate the direction 
of the wind by a pointer attached to the rod. 

The observer is by this arrangement enabled to determine the course 
of the wind, by looking down on the dial-plate, through the glass of the 
window, without exposing himself to the storm. 

Besides the full sets of instruments furnished by the State of New 
York, from the appropriation of the regents of the University, the 
Smithsonian Institution has furnished a number of sets to important 
stations; and, in order that they might be more widely disseminated, 
we ave directed Mr. Green to dispose of sets, to individuals, at a re- 
duced price, on condition that they will give us copies of the results of 
their observations; the remainder of the cost being paid by this Insti- 
tution. A number of persons have availed themselves of this privilege. 

To accompany the instruments, and for the use of those who take 
part in the Smithsonian system of meteorological observations, a a series 
of minute directions, prepared by Professor Guyot, has been printed by 
the Institution. It occupies for ig octavo pages, with wood-cut repre- 
sentations of the instruments, and is accompanied by two lithographic 
engravings, to illustrate the different forms of clouds, and to facilitate 
thetr notation in the journals, in accordance with the nomenclature 
adopted by meteorologists. A set of tables has also been furnished for 
correcting the barometrical observations, on account of variation of 
temperature. A set of hygrometrical tables, to be used with the wet 
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and dry bulb thermometers, and a set for the calculation of heights by 
the barometer, will be pr epared. 

We may also mention, in connexion with this subject, that a series 
of preliminary experiments have been made, in the laboratory of this 
Institution, for the purpose of constructing, from direct observation, a 
scale of boiling temperatures, corre ssponding to different degrees of 
rarefaction of the air. With a thermometer, each degree of which 
occupies one inch in length of the scale, the variations of the boiling 
point corresponding to a slight change in altitude are tound to be more 
perceptible than those in the length of the barometrical column. 

A series of experiments has also been made for testing the perform- 
ance of the aneroid barometer under extremes of atmospheric pres- 
sure. The instrument, as usually constructed, has not been found, from 
these experiments, very reliable though it may be improved, and thus 
serve as an indicator of minute atmospheric changes. I think, how- 
ever, it will not answer for the determination of changes of atmo- 
spheric pressure of considerable magnitude. 

For the better comprehending the relative position of the several 
places of observation, now embraced in our system of meteorology, an 
outline map of North America has been constr ‘ucted, by Prof. Foreman. 
This map is intended also to be used for presenting the successive 
phases of the sky over the whole country, at different points of time, 
as far as reported 5 and we have been waiting for its completion, to 
commence a series of investigations, with the materials now on hand, 
relative to the progress of storms. 

A valuable collection of returns relative to the aurora, has been re- 
ceived in accordance with the special instructions which we have 
issued for the observation of this interesting phenomenon. ‘These are 
to be placed in the hands of Captain Lefroy, of the Toronto Observa- 
tory, and incorporated with observations of a similar kind which he 
has collected in the British possessions of North America. An ac- 
count in full of the whole series will be presented by Captain Lefroy, 
to be published in the Smithsonian Contributions. 

The meteorological correspondence is under the charge of Protessor 
Foreman. This is found not only to involve conideallle labor in the 
way of arranging the regular returns and sending the required blanks 
and directions, but also in the discussion of questions on almost every 
branch of -science propounded by the meteorological observers, w hich 
we think it our duty in all cases to treat with respect, and to answer to 
the best of our knowledge. 


Researches, Xc. 


Explorations.—The programme of organization contemplates the insti- 
tution of researches in Natural History, Geology, &c.; and, though the 
state of the funds would permit of litile being done in this line, yet we 
have made a beginning. Besides the assistance rendered to the explor a- 
tion of the botany of New Mexico, by the purchase of sets of plants 
from Mr. Wright and Mr. Fendler, as mentioned in my last Report, a 
small sum was appropriated, to defray the cost of transportation of the 


articles which might be collected by “Mr. Thaddeus Culbertson, in the 
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region of the Upper Missouri. This gentleman, a graduate of the insti- 
tutions at Princeton, bad purposed to visit the remote regions above 
mentioned for the benefit of his health, and was provided by Professor 
Baird with minute directions as to the preservation of specimens and 
the objects which should particularly engage his attention. His jour- 
ney was undertaken, and executed, under particularly favorable cir- 
cumstances for exploration. _He was accompanied by his brother, Mr. 
Alexander Culbertson, for many years connected with the American 
Fur Company, who was familiar with the whole country, aud had him- 
self sent valuable specimens of fossil mammalians to the Philadelphia 
Academy of Natural Sciences. 

Mr. Culbertson first visited an interesting locality called the Mau- 
vases Terres, or Bad Lands, where his brother had previously found the 
remains of the fossils sent to the Academy. He afierwards ascended 
the Missouri, to a point several hundred miles above Fort Union. He 
returned in August last in renewed health to gladden the hearts of his 
parents and fr iends, with the prospect of long lite and usefulness; but 
though he had withstood the privations and. exposures of the wilder- 
ness, he sank under an attack of a prevalent disease and died after a 
few weeks’ illness. 

He left a journal of all the important events of his tour, which is 
thought of sufficient importance to be appended to this Report. 

For a particular account of the interesting specimens which he pro- 
cured, many of which are new and Aedeecabed I must refer to the 
appended report of Professor Baird. A part of the specimens, those 
of the fossil remains, have been referred to Dr. Leidy, of Philadelphia, 
who will present the result of his investigations relative to them, for 
publication in one of the volumes of the Smithsonian Contributions. 

Asmall appr opriation has also been made to defray in part the expense 
of exploration, relative to the erosions of the surface of the earth, espe- 
cially by rivers, and for investigations relative to terraces and ancient 
sea-beaches, under the direction of President Hitchcock. An abstract 
of these investigations, as far as they have been made, has been 
received by the Institution; and a full account of the whole, it is 
expected, will soon be ready for publication. 

An exploration for the increase of the Smithsonian collection, 
particularly in fishes and reptiles, of which our knowledge is most im- 
perfect, was undertaken by Professor Baird, accompanied by a number 
of young gentlemen, his former pupils. The result of this expedition, 
which cost the Institution little more than the price of materials and 
transportation, was a large number of specimens, including numerous 
species before unknown to science. 

Experiments—A serics of experiments has been made, during the 
past year, under the direction of Professor Jewett, to test the value of 
a new plan of stereotyping. If the result of these experiments be 
favorable, it is proposed to purchase the right to use the invention, for 
the purposes of the Institution. Should the invention be found to pos- 
sess the character to which it appears entitled, it will not only be of 
much importance to the Institution, but to the world; and we shall 
have done good service to the cause of knowledge, by giving it our 


oO 
countenance and assistance. Professor Jewett has found it especially 
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applicable to his system of stereotyping catalogues of libraries, by 
separate titles ; and in this way it will certainly be of great value, even 
shonld it fail in other respects to realize the sanguine expectations of 
its inventor. 

The result of the experiments will be submitted to a commission of 
persons properly qualified to judge of its merits; and if their report be 
favorable, a small sum will be allowed for the use of it. 

Besides the experiments mentioned under the head of meteorology, 
made by Mr. Espy, on the cold produced by the rarefaction of air, Dr. 
‘Hare, of Philadelphia, is employing articles of apparatus belonging 
to the Institution, in a series of researches on the phenomena exhibited 
in the air and ina vacuum by rubbing silicious minerals against each 
other. The results of these experiments, with the drawings of the 
apparatus employed, he intends to present to the Institution in the 
form of a memoir for the Smithsonian Contributions to Knowledge. 


Computations. 


Occultations for 1851.—For the purpose of facilitating the accurate 
determination of geographical points in the United States, a list of oc- 
cultations and the co-ordinates of reductions for the years 1848, 1849, 
and 1850, was prepared and published at the expense of the Smithso- 
nian Institution. Congress has since ordered the publication of an 
American Nautical Almanac; and as lists of occulations will form a 
part of this ephemeris, Mr. Preston, late Secretary of the Navy, directed 
that the expense of computing these tables for 1850 should be defrayed 
from the appropriation for the Almanac, provided the printing and 
distribution were at the expense of the Smithsonian Institution. The 
same course has been authorized by Mr. Graham, the present Secre- 
tary of the Navy. 

Copies of these tables, computed by John Downes, of Philadelphia, 
have been sent to all persons known to the Institution, who would pro- 
bably make use of them in the way of improving our knowledge of the 
geography of this country. They have been furnished particularly to 
officers of the United States army, and other persons engaged in 
exploring our new possessions and determining their boundaries. All 
persons, to whom these tables were presented, have been requested to 
send the result of their observations, made in connexion with the use 
of them, to this Institution, or to publish them in some accessible 
journal. 

Ephemeris of Neptune.—It was stated, in the last Report, that the orbit 
of the planet Neptune, established by the researches of Mr. Walker, 
and comprised in his memoir published by the Institution, gives the 
data for calculating an ephemeris or tables of the daily position of this 
planet, rivallimg in precision the tables for any of the older planets. 
Sets of these tables were computed and published for 1848 and 1849, 
at the expense of the Smithsonian Institution; but those for 1850 and 
1851 have been computed under the direction of Lieutenant Davis, 
superintendent of the Nautical Almanac, and at the expense of the ap- 
propriation under his charge, while the expense of printing the tables 
has been borne by this Institution. 
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These tables are corrected for the perturbing influence of the planets 
Jupiter, Saturn, and Uranus, by deductions from mathematical investi- 
gations of Professor Peirce, of Harvard University. They have been 
used in following the motion of Neptune, by all the principal astrono- 
mers of the world, and have everywhere received the highest commen- 
dation, reflecting honor on the Institution, and on the science of the 
country. 






°@ 


Museum. 


The act of Congress authorizing the establishment of the Smithsonian — 
Institution contemplates the formation of a Museum of Natural History. 
It would not, however, be in accordance with the spirit of the organi- 
zation, to expend the income in the reproduction of collections of ob- 
jects which are to be found in every museum of the country. Natural 
history can be much more effectually promoted by special collections 
of new objects; by appropriations for original explorations and re- 
searches; and above all, by assistance in the preparation of the neces- 
sary drawings, and by presenting to the world, in a proper form, the 
labors of naturalists. In conformity with these views, it has been re- 
solved to confine the collections, principally, to objects of a special 
character, or to such as may lead to the discovery of new truths, or 
which may serve to verify or disprove existing or proposed scientific 
generalizations. A number of special collections, important in_ this 
point of view, are mentioned by Professor Agassiz, in the Appendix to 
my last Report; and, for a more enlarged statement relating to the same 
subject, I would refer naturalists to the accompanying report by Profes- 
sor Baird, to whom the charge of the collections of natural history has 
been confided. 

A considerable number of specimens in mineralogy, geology, and 
botany, had been received previous to Professor Baird’s connexion 
with the Institution ; and since he has entered upon his duties, a large 
addition has been made to the stock, by the deposit of his own cabinet, 
and by donations from various sources. 

The collection is principally rich in undescribed species of fishes and 
reptiles; and especial care will be taken, by Professor Baird, to enhance 
its value, by procuring, in all cases, as far as practicable, such speci 
mens as may help to solve questions of scientific interest. ‘The collec- 
tion has been arranged in one of the rooms of the basement story, so as 
to be available to the student in this branch of science, and has already 
done service in this way, by furnishing the facts given in one of the 
memoirs of the Smithsonian Contributions. Though letters are con- 
stantly received requesting the Institution to purchase collections of 
plants, minerals, and other objects of natural history, yet we have 
declined; in all cases, to avail ourselves of opportunities of this kind to 
increase the cabinet. Experience has, thus far, shown that specimens 
of all kinds will accumulate, from donations and exchange, as rapidly — 
as they can be accommodated with room, and properly arranged. € 

I have given, in my last report, the reasons why it is not thought 
advisable, on the part of the Institution, to accept the gift, proffered by 
Congress, of the great museum of the Exploring Expedition, and I have 
no reason to change my opinion on that point. 


“ 
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For a detailed account of the specimens forming the Smithsonian 
collection, I refer to Professor Baird’s report, herewith submitted. 


American Antiquities. 


During the past year, we have received information of the locality 
of a number of mounds, and other remains of ancient art, in different 
parts of the United States. A gentleman is now engaged in the exam- 
mation of the mounds of Western Virginia, with the intention of pre- 
senting the results of his labors for publication in the Smithsonian Con- 
tributions. 

The survey of the mineral land in the vicinity of Lake Superior has 
disclosed the site of an ancient copper mine, whence, in all proba- 
bility, the copper of the ornaments, instruments, &c., found in the 
mounds, was derived. 'The remains of the implements, and of the ore, 
as left by the ancient miners, are exhibited in place, and afford an in- 
teresting illustration of the state of arts among the mound-builders. 
The geological surveyors have promised to make accurate measure- 
ments and drawings of everything of interest connected with these 
works, and to present them, with suitable descriptions, to the Institu- 
tion, for publication. 

Mr. EK. G. Squier, during his sojourn in Central America, as Chargé 
@affaires of the United States, made some interesting explorations re- 
lative to the antiquities of that country, and has sent to this Institution 
five large stone idols and several smaller objects, as the beginning of 
an ethnological museum. For the cost of shipment and transportation 
of the three larger idols by way of Cape Horn, the Institution is indebted 
to the liberality of B. Blanco, esq., of New York. 

For some remarks relative to the importance of forming an ethnolo- 
gical museum, I beg to refer to a paper by Mr. Squier, given in the 


Appendix to this Report. 


Apparatus and instruments of research. 


[t is a part of the plan of the Institution to appropriate a small portion 
of the funds to the purchase of sets of instruments for physical 
research, to be used by the officers of the Institution, and, under certain 
restrictions, by other persons. In accordance with this purpose, I was 
requested, by the Board of Regents, to procure an astronomical clock, 
with the electro-magnetic registering a pparatus, to be lent to Lieutenant 
Gillis during the continuance of his astronomical labors in Chili. The 
clock has been imported from Germany, and is now in the hands of the 
instrument maker, to receive the registering attachments. The whole 
will be sent to Chili, as soon as the apparatus is completed. T regret 
that the difficulty of procuring the services of suitable workmen has 
delayed so long the completion of these instruments. 

A communication from Lieutenant Gillis, informs us that the Chilian 
government has resolved to establish a permanent national observatory 
at Santiago, and that it will purchase the instruments above mentioned. 


5 


The Institution will therefore again, as in the case, mentioned in a former 


Report, of the purchase of a telescope for the same expedition, be the 
means of promoting science without an expenditure of its income. 
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The apparatus for determining the elements of terrestrial magnetism, 
mentioned in my last Report, as having been lent to Colonel Emory, has 
been delivered to Colonel Graham, to be used on the Mexican Boundary 
Survey. ‘To replace these, the Institution has received permission to 
order another set, from London, at the expense of the government; and 
thus, by an addition to the number of instruments of this kind, the means 
of promoting the science of terrestrial magnetism, in this country, will 
be increased. 

The purchase of standard meteorological apparatus, and also the in- — 
struments which have been distributed to different important stations, 
throughout the country, is a part of the same plan. 

During the past year a considerable portion of the apparatus consti- 
tuting the liberal donation of Dr. Hare, of Philadelphia, has been repaired 
and fitted up; and we hope, during the present season, to complete 
the repairs of the remainder, and to place the whole in a proper posi- 
tion for exhibition and use. 


Tabrary. 





It has been stated, that the programme of organization is intended to 
harmonize the several requisitions of Congress, and the resolutions of 
the Board of Regents, with a system of active operations, the influence 
of which shall be as widely extended as practicable. Though almost 
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every one will admit the value of libraries, and the importance of col- 
lecting in this country as great a variety of books as possible, yet it © 
may well be doubted whether the accumulation of a large number of 
books which are to be found in almost every library of the country, is, 
in the present state of the funds, to be expected or aimed at. It is be- 
lieved that a portion of the income devoted to.the library, may be more 
efficiently expended in the promotion of the desired ends by other means, 
and hence, it was resolved to make special collections of books 3 par- 
ticularly to procure such as are not in the country, and also, in order 
to render more available those which are now in our libraries, to pre 
pare, as far as practicable, a general catalogue of all the books they 
contain. 

In accordance with these views, Professor Jewett has devised a plan 
of facilitating the publication of catalogues of libraries, which bids fair 
to be of much importance to the literature of the country. This plan — 
has been submitted for examination to a commission of gentlemen well 
acquainted with the subject, and we have received from them a very 
favorable report recommending its adoption. 

The propositions submitted to the commission for examination, were 
as follows : 

1. A plan for stereotyping catalogues of libraries by separate mova- 
ble titles 5 and 

2. A set of general rules, to be recommended for adoption, by the — 
different libraries of the United States, in the preparation of their cata-_ 
logues. 

For a full account of Professor Jewett’s plan, and of the advantages 
anticipated from it, | must refer to his report herewith submitted. fa 
may, however, briefly allude to the leading principle of the plan, which 
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is to stereotype the titles of books on separate movable blocks. These 
blocks once prepared, and kept in a central depository, may be used 
for the printing of new editions of the catalogues for which they were 
originally made, allowing the inter position of additional titles in their 
proper order ; as well as for the printing of all other catalogues con- 
taining the same titles. The collection of the stereotype blocks of the 
titles of the several libraries will thus form the stereotyped titles of a 
general catalogue of all the libraries. ‘They will lend themselves to 
the construction of bibliographies of particular branches of know ledge, 
and will adinit of being arranged alphabetically, chronologically, or in 
classes, in accordance with any required system. 

These blocks are not to be made in advance of a demand for their 
use. ‘They are to be gradually accumulated, by an arrangement, 
which, imposing only a temporary and light burden upon the funds of 
this Institution, will ‘effect the great public object desired, at the same 


time that it diminishes to but mae of the present cost the expenses 
of publishing catalogues, and secures the construction of them upon a 
uniform and approved system. 

The details of a plan so comprehensive may well be supposed to be 
difficult of adjustment, and not capable of being clearly described within 
the limits of a few paragraphs. ‘These, however, have been fully con- 
sidered by a competent tribunal; andthe plan has received commenda- 
tion and promises of co-operation, from some of the principal institutions 
of the country. 

During the last year, the library has continued to increase by dona- 
tion, by receipts under the copyright law, by exchanges for the 
publications of the Institution, and by purchase. It now numbers, in 
all, nearly ten thousand separate articles, and bids fair, from the same 
sources, to become a very valuable collection. 

Though one half of the annual interest is to be expended on the 
library and the museum, the portion of the income which can be 
devoted to the former will, in my opinion, never be sufficient, without 
extraneous aid, to collect and support a miscellaneous library of the 
first class. Indeed, all the income would scarcely suffice tor this pur- 
pose. Still, by means of exchanges, donations, and purchases, a 
library of great value may be collected and sustained ; and ae with 
the constantly i increasing library of Congress, the libraries of the De- 
partments, and that of Geor getown College, will furnish a collection of 
books not unworthy of the capital of this nation. 

From the report of Professor Jewett, it will be seen that a Gallery 
of Art has been commenced, and that it is already in possession of a 
valuable collection of engravings. 

In this connexion, I may Tication that at the last annual meeting of 
the Board a letter was presented from the Hon. Abbott eencrice. 
informing the Regents that a portrait of Smithson had been offered 
through hime for sale to the Institution. This portrait, which was in 
the possession of the widow of John Fitall, a servant of Smithson, men- 
tioned in his will, was purchased for thirty guineas, and is now in the 
Gallery of Art. It represents the founder of this Institution, in the 
costume of a student of Oxford, and was probably painted when he 
Was not more than twenty years of age. ‘There is, also, in the pos- 
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session of the Institution a medallion of Smithson, in copper, taken in 
after life. It is from this that the head on the title-page of the Smith- 
sonian publications has been copied. 


Lectures. 


During the past session of Congress a series of popular lectures has 
been given to the citizens of this place and strangers, in the lecture 
room of the Smithsonian building. These lectures, were delivered by 
gentlemen distinguished for their standing, and for their attainments in 
literature and science, who were invited for this purpose. The interest 
in these lectures has heen sustained to a wonderful degree. They have 
been attended from the first by large audiences ; el the results thus 
far indicate that considerable aood ~ may be derived from the diffusion 
of knowledge in this way, in a Reontal position like Washington, where 
persons from every part of the Union are found. Although the lectures 
appear to the public one of the most prominent objects : of the Tustitu- 
tion, and although they are attended with much trouble and consider- 
able expense, they really form the least important feature of the plan 
adopted. So long, however, as there is a prospect of doing good by 
means of them, it is due to the city in which the Institution is located 
that they should be continued. 

Much complaint has been made on account of the size of the lecture 
room. It is certainly too small to accommodate all who have wished 
to attend. We have, however, endeavored, in several instances, to 
obviate this dificulty, by procuring a repetition of the lectures ; but this 
plan is attended with additional expense, and cannot, in all cases, be 
adopted. Should large audiences continue, it may be well to provide 
a larger lecture room in the main building, and, by removing the seats 
from the present lecture room, convert it into a museum of apparatus. 
This change, if thought advisable, can be made at very little, if any, 
additional expense; since the present wood-work of the interior of the 
main building is to give place to a fire-proof structure, which will ad- 
mit of being arranged as a lecture room. Indeed, the original plan 
contemplated a room of this kind in the main building; but the arrange- 
ment of it was such as to seat scarcely more than the room at present 
used. 

Many enquiries are made as to the publication of these lectures. In 
some cases, reports of them have been given in the newspapers, and it © 
will be advisable to extend this practice to all; but the publication, in 
a separate form, of lectures, which in many cases are not written out, 
and not intended by their authors as additions to knowledge, would be — 
attended with much expense and little useful effect. The Institution, 
in several instances, is doing better service, by publishing in full the 
original researches on which the lectures are based. The papers of 9 
Professor Agassiz, of Professor Harvey, and of Lieutenant Davis, are 
of this chara acter, and will be given to the world through the Smith- Y 
sonian Contributions. : | 








| 


| 
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The following is a list of the Titles of Lectures given before the Institution 
during the last session of Congress, with the names of the distinguished 
gentlemen by whom they were delivered : 


A single lecture on Holland, by the Rev. Dr. George W. Bethune’ 
ot Brooklyn, New York. 


A course of lectures on the Relations of Time and Space, the Vast- 
ness of the Visible Creation, and the Primordial Arrangement of Ex- 
isting Systems; by Professor Stephen Alexander, of Princeton, New 
Jersey. 


A course of lectures on Science applied to Agriculture; by Professor+ 
J. F. W. Johnston, of the University of Durham, England. 


' Two lectures, one on the Tendencies of Modern Science, and the 
other on the Spirit of the Age; ; by the’ Rt. Rev. Bishop Alonzo Potter, 
of Pennsylvania. 


One lecture on the Ability of the Individual to Promote Knowledge ; 
by the Rey. John Hall, of Trenton, New Jersey. 


A course of lectures on the Unity of the plan of the Animal Creation ; 
by Professor Louis Agassiz, of Cambridge, Massachusetts. 


A course of lectures on the Tides of the Ocean and their Geological 
Relations; by Lieutenant Charles Henry Davis, of the United States 
navy: | 


A course of lectures on Marine Algze or Sea Weeds, and also on the 
Morphology of the Vegetable Kingdom; by Professor William H. 
Harvey, of the University of Dublin, Ireland. 


Two lectures, one on the Origin and Growth of the Union during the 
Colonial Period, and the other on some points of the History and Pecu- 
liarities of the English Language; by Professor Henry Reed, of the 
University of Pennsylvania. 


A course of lectures on the Chemical Operations of Nature ; by Pro- 
fessor Lewis C. Beck, of Rutgers College, New Jersey. 


The first part of a general course, giving an exposition of the Dy- 
‘namical Phenomena of Geology ; by Professor Henry D. Rogers, of 
Boston. 


Whatever may have been the effect of these lectures in the way of 
diffusing knowledge, it is evident, from the character of the men by 
whom they were delivered, that they presented truths intended to elevate 


| and improve the moral and intellectual condition of the hearers. 


All of which is respectfully submitted : 
JOSEPH HENRY, 


Secretary of the Smithsonian Institution. 
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FIFTH ANNUAL REPORT 


Of the Secretary of the Smithsonian Institution, for the year 1851. 


To the Board of Regents of the Smithsonian Institution: 


GrnTLEMEN: Besides the care of all the property of the Institution, 
and the responsibility of the direction of its operations, under the con- 
trol of the Regents, the Secretary is required to give an account, at their 
annual session, of the condition of the Institution, and of its transac- 
tions during the preceding year. 

In the discharge of this duty on the present occasion, lam happy to 
inform the Regents, that the Institution under their care is still ina pros- 
perous eoniGen: and that since their last meeting it has continued 
silently, but effectually, to enlarge the sphere ofits Taflncnee and useful- 

ness, and to elicit from every part of the civilized world commendations, 
not only of the plan of or ‘ganization it has adopted, but also of the 
results it has produced. 

in my last Report I gave a brief account of the means employed _ to 
increase the income, so thatd in addition to the requirements of Congress 
in regard to the formation of a library and a museum, and the erection 
of a building on a liberal scale, operations of a more active character 
could be incorporated into the plan of organization. 

During the past year the same policy has been observed ; and though 
the Officers of the Institution have been subjected to the inconvenience 
of transacting business in an unfinished building, and in rooms not in- 
tended for the purpose, yet this has been considered of minor im por- 
tance in comparison with the saving of the funds. Every dollar now 
expended on the building lessens the amount of accr uing interest, and — 
diminishes the means of ‘producing results which are to affect the world | 
at large; hence the importance of an adherence to the plan of finishing 
it by degrees. Since the last session of the Board, it has, therefore, not 
been thought advisable to urge the contractor to a rapid completion of 
his work, and all the expenditures on account of the building have been 
made from the accrued interest of the current year, and from a portion — 
of that of the year preceding. There is, consequently, still on hand } 
the two hundred thousand dollars of eaainnalated interest mentioned in — 
the last and preceding reports. Of this, it will be recollected, $50,000 
are to be applied towards finishing the building, and the remainder to 
be invested as part of the principal. 

The importance of increasing the funds and of gradually developing 
the operations embraced in the programme, was set forth in the last — 
report. ‘The Institution, it is to be hoped, is not one of a day, but isis 
to endure as long as our government shall last; it is therefore neces aaa 
in the beginning, that we should constantly look to the future, and guard 
against the temptation, to which we are continually exposed, of ex- 
panding too rapidly. 

By a resolution of the board, at their session in 1849, the Secretary 
was directed to petition Congress to take from the Institution $150, 000, 
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and such other sums, not exceeding in all $200,000, as may have been 
or shall be received in accruing imterest or otherwise, upon the same 
terms as those on which the original bequest had been accepted. This 
petition was referred to a committee and favorably reported upon ; but 
unfortunately the press of business prevented Congress from acting upon 
it at their last session. The petition will again be renewed; and 
it is believed that so reasonable a request will meet with a favorable 
reception. It is, however, thought important that the amount should 
be increased, and that the sum of $250,000 be inserted in the petition. 
instead of that named in the resolution. 

In addition to the $150,000 which the Regents thus seek to invest, 
there is still a portion of the original legacy remaining in England, as 
the principal of an annuity settled upon Madame De la Batut, the 
mother of the nephew of Smithson, to whom the property was originally 
bequeathed. Besides this, 1am informed, upon good authority, that the 
Institution is the contingent legatee of an estate of considerable magni- 
tude, depending on the demise without issue of a single individual. 
We may also reasonably expect that if the affairs of the Institution are 
properly conducted, and its funds judiciously husbanded or properly 
expended on the legitimate objects of the bequest, other trusts will be 
committed to its care. It therefore becomes important that the hmit 
should be at least $250,000, so that the whole sum, including the ori- 
ginal bequest, shall amount to a little more than $750,000. There can 
surely be no just grounds of fear that the income of this sum will be 
devoted to improper uses, so long as it is an essential part of the plan 
to produce fruits, the value of which can be judged by all who are 
capable of appreciating the advance of knowledge. 'This request is 
also in accordance with the policy adopted by the Institution of asking 
nothing from Congress but the safe keeping of its funds, and the ap- 
pointment to its Board of Regents of gentlemen of intelligence and high 
moral principles. 

The government has thus far liberally fulfilled the obligations which 
it imposed upon itself in accepting the trust. Not only has the original 
sum been permanently invested in the treasury of the United States, 
but interest has been allowed from the time of receiving the funds. 
Congress has also made several donations to the Institution, which, 
though they will not prove as valuable to us as could be wished, indi- 
cate a liberal intention. The first gift was the great museum of the 
Exploring Expedition, for the accommodation of which the larger por- 
tion of the present building was originally intended; the second was a 
grant of nineteen acres of land surrounding the building of the Institu- 
tion; the third, a copy of every book published in the United States 
for which a copyright might be granted; the fourth and last gift was 
that of all the plates, manuscripts, &c., of the Exploring Expedition, 
for the purpose of publishing a new edition for distribution. 

These donations, though made with kindly feelings and in a spirit of 
liberality, have proved singularly unprofitable. The maintenance of 
the museum of the Exploring Expedition would subject the Institu- 
tion to an annual expense which would materially interfere with more 
important - operations. After expending several thousand dollars on 
the improvement of the grounds, it has been deemed best to return 
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them to the charge of the general government. Were the copyright 
act fully complied with, perhaps some benefit might accrue from it 
to the Institution; but in the manner in which it is at present observed, 
the expense of postage and of clerk hire in recording the titles and 
turnishing the certificates of deposit, has more than equalled the value 
to us of all the books received. Lastly, it has been estimated that the 
publication of a new edition of the expensive volumes of the results of 
the Exploring Expedition would cost at least fifty thousand dollars. 
Fortunately, it has not been considered obligatory on the Institution, 
except in the case of the copyright law, to accept these gifts. 


Publication of Memoirs. 


Since the adoption of the plan of organization, nearly fifty original 
memoirs, purporting to be additions to the sum of human knowledge, 
have been presented to the Institution for publication. ‘Though a num- 
ber of these have been returned to their authors, principally on account 
of not falling within the restricted class of communications accepted for 
publication, yet they have generally been productions of much merit, 
and have evinced a surprising activity of mind, and manifest a growing 
attention in this country to original research. The probable success 
of this part of the plan of or wanization was not overrated; for, were the 
whole income of the Institution devoted alone to publishing the results 
of the labors of men of literature and of science, which otherwise would 
never see the light, it could be profitably expended. In this respect, 
the Rae sone bequest supplies the wants which in Europe are met 
by richly endowed academies and national societies. 

It will be recollected that each memoir is printed separately, and 
with a separate title and paging, so that it can be distributed to persons 
most interested in its perusal as soon as it comes from the press, with- 
out waiting for the completion of the volume to which it belongs. In 
this way, the author is enabled to present a full account of his dis- 
coveries to the world with the least possible delay; while, by the rules 
of the Institution, he is allowed to publish an abstract of his paper im 
the proceedings of the American Association for the Advancement of 
Science, or in “those of any other properly organized society. 

The number of copies of the Smithsonian (onabnione distributed is 
greater than that of the transactions of any scientific or literary society ; 
and therefore the Institution offers the best medium to be found for 
diffusing a knowledge of scientific discoveries. 

Every memoir published by the Institution is issued with the stamp 
of approval of a commission of competent judges: and in order to secure 
a cautious and candid opinion, the name of the author, and those of the 
examiners, are not made known to each other unless a favorable report 
is given; padcs in this case, the names of the commission are printed, as 
vouchers for the character of the memoir, on the reverse of the title- 
page. 

This plan. secures an untrammelled expression of opinion, while it 
induces caution on account of the responsibility which it involves. 

Besides deciding on the fitness of original memoirs for publication, 
the Institution is continually applied to for information relative to almost 
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every department of literature and science. Respectful attention is 
always given to these applications; and when the desired answer does 

not fall within the line of study of any officer of the Institution, it is 
sought for from those in whose knowledge and judgment we have full 
confidence. No inconsiderable portion of time is occupied in giving 
the information involved in the answers to these inquiries; but I am 
happy to inform the Board that in this service, as well as in that of 
examining memoirs, we have received the co-operation of a considera- 
ble number of the most distinguished individuals in our country, and in 
scarcely a single case has application for assistance in this way been 
refused. By the operation of the plan adopted, the - Institution can 
command the talents and the learning of the world, and with a small 
corps of permanent officers, or a sufficient clerical force, can discharge 
the duty ef an association to which subjects relative to all Branches 
of knowledge can be referred. 

There is one class of requests which, by a resolution of the Bo: ied of 
Regents, we are directed to refuse, viz: those for the examination and 
approval of the innumerable inventions by which the ingenious and 
enterprising seek to better their own condition and that of the public. 
Were it not for this resolution, originally proposed by General Cass, 
we would be overwhelmed with applications of this kind, and have 
forced upon us the business of the Patent Office. Besides this, the 
principal object of the erganization is the discovery of new truths, 
rather than the application of known principles to uscful purposes. 
Not that we would undervalue the labors of the inventor; but because 
practical knowledge has a marketable value which always insures its 
cultivation, provided the higher philosophical truths on which it is 
founded are sufficiently developed and made known. 

-The idea is still very generally entertained that Smithson bequeathed 
his property to this country for the diffusion of useful knowledge*among 
the people, and that his intention would be best consulted by the 
expenditure of all the income in the publication and general distribu- 
tion of tracts ou practical subjects. ‘The adoption of this plan would 
be to dissipate the funds without beneficial effect. A single report of 
the Patent Office costs, in some instances, more than three times the 
income of the Smithsonian fund, which itself would be insufficient for 
the general diffusion of a single octavo page of printed matter. The 
property, however, was not left to the inhabitants of the United States, 
but to the government, in trust for the good of man; and not merely 
for the dice eh or diffusion of knowledge, but, first of all, for 
creating, originating, increasing it. Furthermore, Smithson does not 
confine his bequest to the promotion of useful knowledge alone, in the 
lower sense of the term, but includes all knowledge in ane liberal and 
philosophical design. The true, the beautiful, as well as the imme- 
diately practical, are all entitled to a share of attention. All knowledge 
is profitable ; profitable in its ennobling effect on the character, in the 
pleasure it imparts in its acquisition, as well as in the power it gives 
over the operations of mind and of matter. All knowledge is useful; 
every part of this complex system of nature is connected with every 
other. Nothing is isolated. The discovery of to-day, which appears 
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unconnected with any useful process, may, in the course of a few 
years, become the fruitful source of a thousand inventions. 

That the encouragement of the discovery of new truths, the publica- 
tion of original memoirs, and the establishment of new researches, are 
in conformity with the design of Smithson, is not only manifest from 
the terms of his will. but also from the fact, which has lately come to 
our knowledge, that he at first left his property to the Royal Society 
of London, for the very object embraced in this part of the plan. And 
what prouder monument could any man desire than the perpetual asso- 
ciation of his name with a series of new truths? This building and alk 
its contents may be destroyed; but the volumes of the Smithsonian 
Contributions, distributed as they are among a thousand libraries, are 
as wide-spread and lasting as civilization itself. 

During the past year a number of memoirs have been accepted for pub- 
lication, Fad are either in the press or are waiting the drawings to illus- 
trate them, now in the hands of the engraver. Iti is the duty of the Sec- 
retary, in accordance with the original plan of the Institution, to give a 
popular account of these memoirs in his annual Report. 

1. The first is a memoir by Dr. Asa Gray, professor of botany in Har- 
vard University, consisting of an account of a collection of plants made 
by Mr. Charles Wright, in an expedition from Texas to El Paso, 1 in the 
summer and autumn of 1849. 

It was stated in my Report for that year that one hundred and fifty 
dollars had been subscribed on the part of the Institution toward the 
outfit of Mr. Wright, and that the plants collected by him would be sub- 
mitted to Dr. Gray for examination and description. ‘The memoir now 
mentioned is the result of this arrangement, though it also contains notices 
of plants gathered by other collectors in adjacent regions, especially by 
Dr. Wislizenus i in the valley of the Rio Grande and Chihuahua, and by 
the lamented Dr. Gregg in the same district, and in the northern part of 
Mexico. This memoir is a good exposition of the character of the vege- 

tation, and consequently of the climate, of the regions traversed. : 

Specimens of all the plants obtained by Mr. Wright belong to this In- 
stitution; and these, with sets collected by Fendler and Lindheimer, 
form the nucleus of an important and authentic North American her- 
barium. 

2. Another paper on botany is by Dr. John Torrey, of the college of New 
Jersey, Princeton. It gives illustrations of the botany of California, and 
describes a number of new and interesting plants discovered by Colonel 
Frémont in his different explorations in that country. 

Some of the plants collected by this intrepid traveller have been de- 
scribed in the appendix to his first and second report, but many are still 
unpublished. Of the collections made during his third expedition no 
descriptions have been given, except that two or three of the new plants 
were briefly ch aracterized by Dr. Gray, in order to secure priority of 
discovery. 

In the memoir presented to the Institution, Dr. Torrey has given de- 
scriptions of a number of genera of new and remarkable plants, all col- 
lected by Colonel Frémont in the passes and on the sides of the Sierra 
Nevada. With regard to this publication Dr. Torrey remarks, that he 
had hoped that arrangements would have been made by the govern- 
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ment of the United States for the publication of a general account of 
the botany of California; but as there is no immediate prospect of such 
a work being undertaken, this memoir, on some of the more interesting 
genera discovered by Colonel Frémont, has been prepared. for the 
Smithsonian Institution. 

The drawings to illustrate this paper have been made, at the expense 
of the Tnstitution, by Mr. Isaac Sprague, of Cambridge, who, in the 
opinion of Dr. Torrey, ranks among the best botanical draughtsn nen of 
our day. 

3. The next paper presents the results of a series of observations made 
in the years 1845-6-7, to determine the dip, inclination, and intensity 
of the magnetic force in several parts of the United States, by John 
Locke, M. D., professor of chemistry in the Medical College ot Ohio. 
The results presented in this paper are a continuation of a series de- 
rived from observations begun in 1837, and prosecuted annually for ten 
years. The first parts of the series have been published in the Trans- 
actions of the American Philosophical Society, and have been incor- 
por ated by Colonel Sabine in his contributions to Terrestrial Magnet- 
ism. A part of the observations given in this memoir were made at 
the expense and under the direction of the United States Coast Survey. 
Another portion was made in accordance with the direction of the Hon. 
Robert J. Walker, late Secretary of the Treasury, as a part of the in- 
vestigations instituted for the exploration of the mineral lands belonging 
to the general government. This paper has been examined by compe- 
tent judges, and recommended for publication in the Smithsonian Con- 
tributions, as an important addition to knowledge. 

4, A paper has also been presented for publication by the executors of 
the late Dr. Troost, of Nashville. It consists of descriptions and draw- 
ings of avery numerous family of extinct zoophytes, to which the 
organic remains, called the stone lily, belongs. The vicinity of Nashville 
appears to be a remarkable locality for these remains; and the paper of 
Professor Troost describes several hundred species, of which two only 
have living representatives. 

The memoir, however, is not in a condition to be published without 
revision, and additions to bring it up to the state of knowledge at the 
present time. This labor has been gratuitously undertaken by Profes- 
sor Agassiz, of Cambridge, and Protessor James Hall, of Albany. The 
collection of specimens from which the drawings were made is now in 
the possession of these gentlemen, and the memoir will be published as 
soon as the corrections and additions are made. 

5). The next memoir is on the Winds of the Northern Hemisphere, by 
Professor James Coffin. The design of this communication, in the 
words of the author, is “to answer the following questions, viz: 

“qa. What is the average direction in which the lower strata of the 
air moves over different regions of the northern hemisphere? 

‘“‘h, What is the rate of progress in the mean direction as compared 
ae the total distance travelled by the wind? 

- What modifications do the mean direction and rate of progress 
Se aicee in the different months of the year? 


gy What is the direction of the deflecting forces that cause the 
modifications ? 
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‘‘e, What is the average relative force and velocity of winds from 
several points of the compass? 

“f, How will the introduction or omission of the latter element affect 
the answer of the preceding quest tions?”’ 

The data used in answering these questions have been collected 
with great labor, and consist of onset ations made at no less than five 
hndred and seventy-six different stations on land, and a large number 

taken during numerous voyages at sea. The field of abiery aioe in- 
cludes a zone which Beas from the equator to near the parallel of 


85° of north latitude, and occupies a period, taken in the aggregate, of 


2,800 years. 

Several of the foregoing questions have been answered approximately 
by other writers, but never, it 1s believed, from as extensive an induc- 
tion as is presented in this memoir. 

This paper is illustrated by a number of maps and diagrams, which 
render its publication very expensive. It was presented to the Insti- 
tution more than a year ago, but the appr opriation for printing Was not 
sufficient to allow of its publication at that time. 

6. ‘The tnstitution has also commenced the publication of an extended 
memoir, yo ae of a grammar and lexicon of the Dakota language, 
the results of the joint labors during eighteen years of the Dakota mis- 
sion, assisted by the most intelligent natives of this tribe of Indians. 
The whole has been arranged and placed in its present form by the 
Rev. 8. R. Riggs, of the American Board of Missions. 

This work was prepared under the auspices of the Historical Society 
of Minnesota, and recommended by this association to the favorable 
attention of the Smithsonian Institution. It is designed to meet the 


requirements of the missionary in his labor of diffusing the light of 


religion and civilization among one of the most numerous and important 
tribes of ‘Indians in the country. It also forms an interesting addition 
to ethnology, which will be highly prized by all devoted to this branch 
of knowledge. 


A language i is not originally a thing of man’s device, or the result of 


conv Sel art, but the spontaneous production of human instinct, 
modified by the mental character, the physical conditions, and other 
pecuhiaritie ‘'s of the people or tribe among which it had its origin, or by 
whom it is used. . It is subject to definite laws of formation and devel- 
opment, and is intimately connected with the history of the migrations 

and athliations of the people by whom it is spoken, ‘and hence becomes 
an object of interest to the student of the natural histor y of man. 

In accordance with the policy of not expending the Smithsonian fand 
in doing with it what could be equally well done by other means, this 
memoir was first referred to the Bureau of Indian Affairs, with the 
hope that it might be adopted as a part of the materials of the volumes 
published under the direction of that bureau; but this was not found 
practicable, and the task was therefore undertaken by the Institution. 

The memoir will oc ecupy an entire volume, and would have been too 
much for our present income, had not about one third of the whole cost 
of publication been promised by subscription from the members of the 
Historical Society of Minnesota and the American Board of Missions. 


The latter institution defrays the expenses of Mr. Riggs while he is en- 
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gaged in superintending the passage of the work through the press. It 
is a pleasant circumstance that in this instance, as well as in many 
others, the organization of the Institution enables it to co-operate with 
other institutions, and to assist them in their labors of promoting 
knowledge. 

This memoir, which is now in the press, was referred for critical 
examination to Professor Felton, of Cambridge, Massachusetts, and to 
Professor Turner, of New York. The latter has furnished us with a 
report on the importance of collecting information relative to the differ- 
ent dialects now in use among the Indians. 

7. Dr. Joseph Leidy, of Philadelphia, has prepared amemoir for the 
Institution, accompanied by numerous illustrations, entitled “ A Flora 
and Fauna within living Animals.’ It is an elaborate history of a most 
remarkable series of plants, in many cases accompanied by parasitic 
animals, foand growing, as an ordinary or natural condition, within the 
interior of the bodies of living animals. In some of the latter, it is stated, 
growing plants are never absent; and in a species of insects, viz: Papu- 
dus Cornutus, a forest of vegetation is always found covering the inner 
surface of the ventriculus or second stomach. 

The plants of course are Cryptogamic, and are algoid in their char- 
acter. Some are as long as half an inch, but usually they are very 
much smaller. They grow attached to the mucous membrane of the 
cavities in which they are fuund, and occasionally from the exterior 
covering of worms infesting the same cavities. Several genera and 
species of these plants are characterized under the names of Eudero- 
bryus elegans, E. attennatus, Arthromitus cristatus, Cladophytum comatum. 
and Corynocladus radiatus. 

The mode of growth and reproduction of several of the species has 
been carefully traced and fully illustrated by figures. 

The researches are prefaced by some observations on the laws of 
parasitic life in general, which are presented in a highly philosophical 
manner, and entirely free from hypothesis—the whole forming one of 
the most remarkable papers on physiology which has ever been pro- 
duced by our countrymen. 

8. Lieutenant Charles Henry Davis, United States navy, Superinten- 
dent of the American Nautical Almanac, kas presented a memoir on 
the dynamic effects of the tides. 

This memoir is a continuation of one presented by the author to the 
American Academy a few years ago, and is of much interest, not only 
in a scientific point of view, as connected with important geological 
changes, but also on account of its practical bearings upon the trans- 
formations which are constantly going on at the entrance of rivers, 
channels, and in the formation of headlands and promontories. Were 
our globe a perfect spheroid of revolution, surrounded by water of uni- 
form depth, the tides of the ocean would consist of nearly perpendicu- 
lar undulations of the particles of the liquid, and a mere translation of 
form, without a transference of matter. But, in the case of a globe of 
irregular surface, covered with water of varying depth, the oscillations 
of the ocean must constantly produce currents in definite directions, 
which tend continually to change the position of the moveable materials 
which are found at the bottom of the sea, particularly as we approach 
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land. A part of the force of the particles of water forming the sinking | 


swell of the wave, in the case of an obstruction to their free descent 
by a diminished depth, is expended in producing a current along the 
inclined plane of the surface leading to the shore. 

Lieutenant Davis has entered with much ardor upon this new field 
of research, and after an examination of various parts of the shore of 
the United States, through a series of years, in which he was engaged 
on the Coast Survey, has succeeded in developing the laws of action 
which give rise to the changes before mentioned. 

He finds that the tendency of the flood-tide is to transport the matter 
from the bottom of the ocean and deposit it on land. He is enabled to 
explain the character of the alluvial formations, to account for their 
peculiar shape, their comparative sizes, their accumulation, and to pre- 
dict the results of certain combinations of circumstances on their future 
changes. The particular object of this memoir is to inquire into the 
mechanical operations of the tides, and the uses they may have served 
in the general economy of the globe in arranging the loose materials of 
the earth’s crust. 


Smithsonian Reports and other publications. 


Since the last meeting of the Board of Regents, the report of Profes- 
sor Jewett on the Public Libraries of the United States has been pub- 
lished and widely distributed. It is impossible to collect at once full 
and reliable accounts of all the libraries of the country, and this report 


is intended merely as a beginning, to be followed by others on the same _ 


subject. It has been sent to all the libraries of the United States, with 
the request that its deficiencies may be pointed out and additional ma- 


terials furnished to render it more perfect. The great interest which is — 


felt in this work is manifested by the amount of statistical information 
which has already been received in return for this volume. 

A report has also been published on the Recent Improvements in the 
Chemical Arts. It is compiled from articles which have appeared dur- 
ing the last ten years in the various journals of science and the arts in 
the English, French, and German languages. Though this report is 
chiefly intended to benefit the practical man, yet it will be found inter- 


esting to the general reader, as exhibiting the contemporaneous advance — 


of science and art, and the dependence of the latter on the former for 
the improvement of its most im portant processes. 

The accounts given in the report alluded to do not consist of des- 
criptions of methods which have been merely proposed and published 
without practical verification. On the contrary, care has been taken 
to select such as have been actually tried, or such as offer great proba- 
bility of success from the well established principles on which they 
are based. 

The preparation of this report was entrusted to Professor James C. 
Booth, assayer of the United States Mint at Philadelphia, who asso- 
ciated with himself Mr. Campbell Morfit, of Baltimore. The work 


has been executed in a manner highly creditable to the authors, and — 


will, I doubt not, prove very acceptable to the public. Notes will be 
made of the new inventions of the same class, as they appear in the 
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journals, so that in the course of a few years another report of a simi- 


lar kind, or one which may be considered a continuation of this, can 
be published. 

Copies, at the mere cost of printing, paper, and commission, are 
offered for sale. The matter has been stereotyped, 1 in order to supply 
all the demand, and to reproduce this member of the series, should the 
subject be continued. 

The progress, of the elaborate report on the Forest-trees of North Ameri- 
ca, mentioned in the last two Reports, was for some time arrested by 
the absence of the author, Dr. Gray, in Europe. He has now, how- 
ever, returned, and will resume the preparation of the drawings, as 
soon as the funds of the Institution will admit of the expenditure. This 
work has proved a more expensive undertaking than was at first anti- 


. 5 . 
cipated, and can only be finished on the original plan, by extending the 


time of its publication over several years. It will form a valuable 
contribution to the botany and economical and ornamental arts of our 
country. 

Dr. F. G. Melsheimer, of Dover, Pennsylvania, has presented to the 
Institution a catalogue of the coleopterous insects of North America, 
with references to the principal places of description. This has been 
put to press, but progresses slowly on account of the great care 
necessary in correcting the proofs. When printed, it will be of great 
service to the cause of American entomology. 

Besides the reports, other works are in progress, among which may 
be mentioned a small volume by Professor Baird, consisting of practi- 
cal directions for the collection and preservation of specimens of natural 
history. This will be illustrated with numerous figures, and issued as 
soon as, the engravings can be procured. A part of the letter- -press has 
been finished. It is especially designed for the use of travellers and 
officers of the army and navy who may be inclined to make collections 
for the Smithsonian Institution, but will be of general interest to the 
cultivators of natural history. 

A volume of tables of use in meteorology and other branches of 
scientific observations, has been prepared, “under the direction and at 
the expense of the Institution, by Professor Arnold Guyot. The follow- 
ing are the contents of this volume, viz: 

1. Thermometrical tables for the conversion of the scales of different 
thermometers into each other. 

2. Hygrometrical tables giving the elastic force of vapor, the relative 
humidity, &c. 

3. Barometrical tables for the comparisons of different scales, reduc- 
tion of observations to the freezing-point, and correction for capillary 
action. 

4. Hypsometrical tables for calculating altitudes by the barometer, 
and by the difference of the boiling-point. 

5. Tables of the corrections to be applied to the monthly means to 
obtain the true mean. 

6. A set of miscellaneous tables frequently required in physical inves- 
tigations. 

These tables supply a desideratum in the English language, and will 


doubtless be highly prized by all engaged in physical research. It is 
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proposed to extend their number so as to include a wider range of 
objects, and to publish them in parts to suit different purposes. Copies 
will be distributed with the quarto volumes of our publications, and 
sent to meteorological observers. The tables have been stereotyped, 
and may therefore be offered for sale at a low rate. 

Since the date of the last Report, a number of separate memoirs 
have been bound together so as to form the second volume of the series 
of Smithsonian Contributions. The memoirs, an account of which has 
just been given, will be ready for distribution during 1852. 

The second volume has been forwarded to all the colleges and other 
institutions specified in the rules adopted for the distribution of the 
Smithsonian publications in this country, and to all the first class libra- 
ries and principal literary and scientific societies abroad. Through the 
liberality of the members of the Senate of the United States and its 
officers, we have been enabled to send to our foreign correspondents, 
m addition to our own publications, copies of reports to Congress, and 
other works published at the expense of government. In return, the 
{Institution has received a series of flattering acknowledgments and 
valuable presents, not only of the current numbers of transactions, but 
in several instances of entire sets of all the volumes. 

The promotion of knowledge is much retarded by the difficulties 
experienced in the way of a ‘free intercourse between scientific and 
literary societies in different parts of the world. In carrying on the 
exchange of the Smithsonian volumes, it was necessary to appoint a 
number of agents. Some of these are American consuls, and other 
respectable individuals, who have undertaken in most cases to transact 
the business free of all charge, and in others for but little more than the 
actual expense incurred. ‘These agencies being established, other 
exchanges could be carried on through them and our means of convey- 
ance, at the shght additional expense owing to the small mcrease of 
weight ; and we have accordingly offered the privilege of sending and 
receiving small packages through our agency to mstitutions of learning, 
and in some cases to individuals, who choose to avail themselves of it. 
The offer has been accepted by a number of institutions; and the result 
cannot fail to prove highly beneficial, by promoting a more ready com- 
munion between the literature and science of this country and the 
world abroad. 

As a part of the same system, application was made through Sir 
Henry Bulwer, the British minister at Washington, for a remission of 
duties on packages intended for Great Britain; and we are informed 
that a permanent arrangement will probably be made, through the 
agency of the Royal Society, for the free passage through the English 
custom-house of all packages from this Institution. 

The Smithsonian exchanges are under the special charge of Profes- 
sor Baird, who has been unwearied in his exertions to collect proper 
materials, and to reduce the whole to such order as will combine secu- 
rity with rapidity of transmission. 

The system of exchange here described has no connexion with that 
established between nanional governments by Mr. Vattemare. It is 
merely an extension of one which has been in operation on a small scale 
for nearly half a century between the American Philosophical Society 
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and the American Academy on this side of the Atlantic, and the several! 
scientific societies on the other. 


Ancient Monuments. 


The success of the first memoir published by the Smithsonian Insti- 
tution has awakened much attention to American antiquities, and a 
number of communications have been submitted on this subject. Among 
these is one by Mr. William Pidgeon, of Virginia, who has spent a 
number of years in the exploration of mounds, and other ancient re- 
mains, on the upper branches of the Mississippi. 

The results of his labors are of a very interesting character, though 
the facts contained in his memoir are too much mingled with the tradi- 
tions received by him from the Indians, and with his own hypotheses, 
to be accepted as a part of the Smithsonian Contributions. After re- 
peated conversations with Mr. Pidgeon, I was clearly of the opinion 
that his researches ought to be given to the public in some way, in 
order that his Biareume nts might receive due attention, and be corrobo- 
rated or disproved by other explorers ; and I am pleased to be able to 
state that a gentleman of Washington has undertaken to arrange and 
edit these researches, and that they will be published in a separate 
volume for the benefit of the authors. 

We have also received communications relative to mounds from Mr. 
Charles Whittlesey, of Ohio, from Mr. Titian R. Peale, of Washington, 
and Mr. William E. Guest, of Ogdensburg, New York. ‘The first. of 
these may be considered as supplementary to the memoir of Messrs. 
Squier and Davis, describing works omitted in their survey. The 
second gives a plan and description of the mounds which formerly ex- 
isted on the present site of St. Louis, Missouri, made during the visit 
of Major Long’s party in 1849 to that country, on their way to the 
Rocky mountains. ‘This sketch is now interesting on account of the 
fact that, in the 1 rapid progress of improvement, fliese mounds have 
been nearly obliterated, and that they can only be preserved to science, 
as they existed more than thirty years ago, by this publication. 

The third is an account, with drawing gs, of ancient works at Prescot, 
in Canada West. The great size of the remains of trees which oc- 
cupy the ground, evince the long time which must have elapsed since 
these works were constructed, and the entire absence of stone pipes 
and arrow heads has induced the belief that they are of a higher an- 
tiquity than those in the Ohio valley. 

The last two contributions will form a single memoir, the plates for 
which are partially completed. 

But the most interesting circumstance connected with the study of 
the ancient remains of this country is a recent action of the American 
Antiquarian Society of Worcester, Massachusetts. This institution was 
founded in 1812 by the zeal and liberality of Isaiah Thomas, for the 
purpose of collecting and preserving such manuscripts, pamphlets, and 
other articles as relate to the history of this country, and for the explo- 
ration and publication of its antiquities. It was at the expense of this 
society that the original researches of Mr. Atwater, on the mounds of 
the Ohio valley, were first published; and during the last two years 
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the condition of its funds has again enabled it to take the field, and 
to direct its attention to the remarkable antiquities in the State of Wis- 
consin. 

These antiquities, it is well known, consist of representations, on a 
gigantic scale, of birds, beasts, and fishes ; and though many of them 
have been surveyed, and accounts of them given in the memoi of 
Messrs. Squier and Davis, comparatively few of those which are said 
to exist have been explored or delineated. For this reason, the coun- 
cil of the society have engaged Mr. I. A. Lapham, an experienced 
engineer, to make the explorations and surveys and drawings of these 
mounds. He has been engaged in these operations for two seasons, 
and is now employed in making up an account of his labors. 

To insure harmony of action in the cultivation of the wide field of 
research offered in the investigations of the ancient monuments of this 
country, the Antiquarian Society has agreed to present to the Smith- 
sonian Institution the results of the explorations of Mr. Lapham for 
publication, and to reserve its limited funds for further explorations. 
The memoirs will be examined and revised by the society, and will be 
published under its auspices in the Smithsonian Contributions. 

This arrangement is another pleasing evidence of the feeling with 
which the efforts of this Institution are regarded, and the willingness 
with which other institutions co-operate with it in the important work 
of promoting original knowledge. 


Explorations, Researches, ec. 


During the last year several minor explorations have been made in 
the line of natural history, partly at the expense of the Institution. The 
sum of fifty dollars was appropriated to Professor C. B. Adams, of 
Amherst College, to pay in part his expenses while making collections 
in the West Indies and Panama. For the sum advanced, an ample 
return has been made in new and rare specimens. Professor Baird 
and Mr. Charles Girard have also made explorations which have added 
to the collections of the Institution at a cost little beyond that of the 
expense of transportation. 

In this connexion I may mention that Professor Baird has contri- 
buted the report on the vertebrate animals collected by Captain Stans- 
bury in his expedition to the Salt Lake region, and facilities have been 
given at the Institution to a number of persons making scientific reports 
to Congress. 

A series of experiments also have been made in our laboratory by a 
commission appointed by government to examine the stone proposed for 
the extension of thé Capitol. It is believed that the Institution may, 
in the aid it affords the government in scientific operations, more than 
repay all the obligation imposed by the acceptance of the Smithsonian 
trust. 

It was mentioned in the last report that the specimens which were 
procured by Mr. Culbertson from. the Upper Missouri, had been re- 
ferred to Dr. Joseph Leidy, of Philadelphia, for examination. He 
has since made a report giving a brief statement of the results 
of his investigation. From this report it appears that the speci- 


THE SMITHSONIAN INSTITUTION. 221 


mens are of much scientific interest, showing, as they do, for the first 
time, the existence in this country of an eocene deposite, rivaling in 
the number of its species of extinct animals the celebrated haem ot 


Paris. 
Occultatins. 


It has been mentioned in the preceding reports, that lists of occula- 
tions, and tables of reductions, have been published, from 1848 to 1851, 
inclusive. The cost of the computation of these tables, as well as that 
of their publication for the past two years, was borne by the Institution, 
but since then Congress has ordered the establishment ‘of an American 
Nautical Almanac; and as these tables will form a part of this epheme- 
ris, Mr. Preston, the late Secretary of the Navy, directed that the ex- 

ense of the computation should be defrayed trom the appropriation 
for the Almanac, the printing and distribution to be at the charge of the 
Institution. A similar order has been given by the Hon. Win. A. 
Graham, the present Secretary of the Navy, relative to the tables for 
1851 and 1852. 

The tables for 1852 are much extended by the introduction of occul- 
tations visible in every part of the earth. ‘The form is also somewhat 
altered, in order better to adapt it to the arrangement to be adopted by 
the Nautical Almanac. 

The primary object of these tables is to facilitate the accurate deter- 
mination of the longitude of places within the terntory of the United 
States; and in ise respect they have done good service, especially in 
the Bands of the officers of the Coast Survey, and the explorers and sur- 
veyors of our new possessions on the coast of the Pacific. Their exten- 
sion will render them useful to geographers in every part of the world. 
They have been computed, for the present and the last two years, under 
the direction of Lieut. Davis, the accomplished superintendent of the 
American Nautical Almanac. As soon as this work, which will be an 
honor to the country, is ready to be issued, the publication will be re- 
linquished by the Smithsonian Institution. 

We observe again, in this case, the policy of not expending the funds 
of the Institution in doing what other means can accomplish. 

It will be recollected that Mr. Sears C. Walker, astronomical assistant 
of the United States Coast Survey, prepared for the Smithsonian Trans- 
actions a memoir containing a determination of the true orbit of the 


oD 
planet Neptune, and that from this orbit, and the mathematical investiga- 


tions of Professor Peirce, an ephemeris of Neptune was compiled. The 
ephemeris was prepared for the years 1848 and 1849, under the direc- 
tion and at the expense of this Institution ; but for the years 1850, °5]1, 
‘D2, it was computed under the superintendence of Lieutennat Davis, 
and at the expense of the appropriation for the Nautical Almanac, 
while the cost of printing and of the distribution has been defrayed by 
the Institution. 

The ephemeris has been generally adopted by the principal astrono- 
mers of the world; and Professor Airy, the astronomer royal of Great 
Britain, has pacieniaked the labor, in his last volume of Greenwich 
Observations, of critically comparing his observations on the planet in 
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the heavens with the predictions of the Smithsonian ephemeris. From 
these comparisons it is found that the ephemeris gives the position of the 
planet with a degree of precision not inferior to that with which the 
places of the planets longest known are calculated. The labors, there- 
fore, of Mr. Walker on the elements, and Professor Peirce on the 
theory of the planet Neptune, have been crowned with complete suc- 
cess. It is proposed hereafter to collect all the observations which 
may have been made on the planet, and compare them with the ephem- 
eris, in order, if necessary, still further to correct the orbit 


Meteor ology. 


The general system of neta now in operation in this country, 
and pee abeda in the last Report, has during the past year been con- 
tinued and gradually extended. The instruments constructed under 
the direction of the Institution, with the aid of Professor Guyot, have 
been further improved, and some slight changes, indicated by experi- 
ence, have been made to render hem more convenient to the practical 
observer; and they may now be considered not only equal in accuracy 
to the instruments of the best construction from abroad, but in some 
respects superior. They are furnished with the means of ready adjust- 
ment to the standard instruments; and beingin every instance accurately 
compared before they are used, and the error corrected, the labor of 
inserting a correction in the journal is avoided. New efforts have also 
been made to obtain a still more accurate comparison between the 
standard barometer of this country and those of the more important 
European observatories. For this purpose a second standard barometer 
by Newman, compared with the standard of the Royal Society, and a 
Darometer by Ernst, compared with the standard of the Paris Observa- 
tory, were ordered at the expense of the Institution. By a long series 
of comparisons between these two instruments and others at Cambr idge, 
(Massachusetts,) ‘Toronto, (Canada West,) ahd Washington city, the 
object sought has, it is believed, been obtained. The thermometers 
also, constructed by Mr. Green, of New York, for the Institution, have 
been compared with European standards; and an important step has 
thus been made towards obtaining reliable results as to the absolute 
meteorological elements of the different parts of this continent. 

It was stated j in the last Report that the regents of the University ot 
New York had made an appropriation for supplying thirty -three acade- 
mies in that State with instruments, and had given the establishment 
of the whole system in charge to this Institution. The State of Massa- 
chusetts has also made a_ similar appropriation and arrangement. 
During the past year the instruments for this State have been con- 
structed, and a part of the stations established under the care ot 
Professor Guyot. 

At the last meeting of the American Association, a report was 
made, anda series of resolutions adopted, for extending the system 
of observations with the same instruments to other parts of this 
continent. These resolutions directed the committee to memorialize 
Congress for aid in extending the system under the direction of this 
Institution ; to request the Secretary of the Treasury to provide for 
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making observations at the several light-houses to be established on 
the coast of California; to ask the surgeon-general to establish new 
stations at important points; to memorialize the other States of the 
Union to follow the example of New York and Massachusetts, and also 
the Canadian government to co-operate in the same enterprize. 

What may be the result of the labors of the members of the com- 
mittee to which this duty is entrusted, it is impossible to say. They 
can scarcely fail, however, to awaken a more general interest in the 
enterprise, and to receive a favorable response ok some of the requests. 

Since the date of the last Report, the system particularly intended to in- 
vestigate the nature of American storms, immediately under the care of 
this Tastitution, has been continued and improved, both, in the number of 
the stations, and, in some degree, in the character of the instruments. An 
appropriation was made to furnish a larger number of stations than 
previously with barometers and thermometers, by distributing these 
instruments, in some cases entirely at the expense of the Ins titution, and 
in others by selling them to the observers at half their original cost; 
but the demand was so great, and the loss by breakage in transmitting 
the instruments so frequent, that the appropriations were soon exhausted, 
and until we can afford to devote a large sum to the object, and employ 
a special agent to transport the eielee to their destination, it will be 
inadvisable. to attempt anyt thing more in this way. 

Though the instruments employed by these observers in some cases 
cannot be relied on for giving absolute results, yet they serve a good 
purpose in determining changes of pressure and temperature ; and the 
returns give all the varying phases of the sky. 

Thus far, the returns which have been received from this * system have 
been arranged in folio volumes; and a beginning has been made in the 
way of de ducing general conclusions from them, which may test the 
value of the obser ations and lead to their improvement, by suggesting 
other objects of inquiry. The results alteady obtained give promise of 
interesting and valuable additions to our knowledge of the nature of 
the storms which traverse this continent during tee winter seasons, and 
will probably serve to settle definitely several theoretical questions of 
much interest to the meteorologist. 

The meteorological correspondence of the Institution is principally 
attended to by Professor Foreman, and the labor which this involves is 
sufficient to occupy the greater portion of his time. he letters re- 
ceived from this class of codperators are not confined to the subject of 
meteorology, but include the whcle domain of physical science. We 
consider it, as before observed, a duty i in all such cases to give any 
information required; and if this is not in the possession of the officers 
connected with the Institution, it is procured from other sources 

For the details as to the management of the meteorological Bea of 


oO 
the Institution, see Professor Foreman’s Ss report on this subject. 


Library and Collections. 
It will be recollected that the income of the Institution was, by a 


compromise alluded toin a former Report, to be divided into two equal 
parts, one part to be devoted to the formation of a museum, a library, 
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and a gallery of art, and the other to publications, researches, and other 
active operations. The terms of this compromise have been rigidly 
adhered to, as will be seen by a reference to the general statement of 
accounts given in the last Report. Up to the date of the appointment 
fs Puotesser Baird, in July, 1850, the part of the income devoted to 
the collections was expended on the library, or on objects pertaining to 
it. Since that time, a portion has been devoted to the museum. 

It is proper to remark that this compromise was founded upon another, 
namely, that the cost of the building and furniture should be limited to 
two hundred and fifty thousand dollars. But in order to the better 
security of the collections, the Regents have since found it necessary to 
add, in round numbers, fifty thousand dollars to this sum, which must 
of esurse diminish the income which would otherwise have been de- 
voted to the active operations. 

It is evident that one spirit, if possible, should pervade the hole 
organization, and that the same policy should be adopted with reference 
to all parts of the plan. Among the maxims which have been acted 
upon, that of occupying oround untenanted by other institutions, and 
of doing nothing with the funds which can be equally well accom- 
plished | “by other means, has commended itself to the intelligent and 
reflecting portion of the public; and it has always appeared to me that 
this is as applicable to the formation of collections of books and speci- 
mens, as to the publications and other operations of the Institution. 

With reference to the library, the idea ought never to be entertained 
that the portion of the limited income of the Smithsonian fund which 
can be devoted to the purchase of books will ever be sufficient to meet 
the wants of the American scholar. On the contrary, it is the duty of 
this Institution to increase those wants by pointing out new fields for 
exploration, and by stimulating other researches than those which are 
now cultivated. It isa part of that duty to make the value of libraries 
more generally known, and their want in this country more generally 
felt; to show in what branches of knowledge our libraries are most 
deficient; to point out the means by which those deficiencies can be 
supplied ; to instruct the public in the best methods of procuring, ar- 

ranging, cataloguing, and preserving books; to give information as to 
the Best form and construction of library buildings; in short, to do all 
which was originally intended in the plan, of rendering the Institution 
a centre of bibliographical knowledge, to which the American scholar 
can refer for all information relative to books in general, and particu- 
larly to those in our own country. The libraries of the country must 
be supplied by the country itself: by the general government; by the 
State governments; by cities, towns, “and villages ; : ‘and by wealthy and 
liberal individuals. It is to be hoped that in the restoration of the 
Library of Congress, a foundation will be laid for a collection of books 
worthy of a government whose perpetuity principally depends on the 
intelligence of the people. 

The proper management of books, and general instruction as to their 
use, are matters perhaps of more importance than their accumulation 
in any one place. It is estimated that about twenty thousand volumes, 
including pamphlets, purporting to be additions to the sum of human 
knowledge, are published annually; and unless this mass be properly 
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arranged, and the means furnished by which its contents may be ascer- 
tained, literature and science will be overwhelmed by their own un- 
wieldy bulk. The pile will begin to totter under its own weight, and 
all the additions we may heap upon it will tend to add to “the ex- 
tension of the base, without increasing the elevation and dignity of the 
edifice. 

One of the most important means of facilitating the use of libraries, 
particularly with reference to science, is well digested indexes of sub- 
jects, not merely referring to volumes or books, Bor to memoirs, papers, 
and parts of scientific transactions and systematic works. As an exam- 
ple of this, I would refer to the admirably arranged and valuable cata- 
logue of books relating to Natural Philosophy and the Mechanical Arts, by 
0 Young. “Ifmy lpr ary were on fire,” said a celebrated author, ‘ and 
I could save but one scientific book, it would be Dr. Y oung’s catalogue.’ 
This work comes downto 1807; and I know of no richer gift whieh could 
be bestowed upon the science of our own day than the continuation of 
this catalogue to the presenttime. Every one whois desirous of enlarging 
the apm of human knowledge should, in justice to himself, as ell 
as to the public, be acquainted with what has previously been done in 
the same line, and this he will only be enabled to accomplish by the 
use of indexes of the kind above-mentioned. 

The most important operation during the past year relative to the 
library, is the progress made by Professor Jewett. in completing his 
plan of stereotyping catalogues with separate titles, described in the 
last Report. 

To reduce this plan to practice, a series of or eal experiments were 
required, involving the expenditure of much time and labor. For this . 
purpose, 1a preference to the usual method of stereotyping, a new one, 
invented by Mr. Josiah Warren, of Indiana, has been adopted on the 
recommendation of a committee to whom it was referred for examina- 
tion. It is a fact well known to inventors, that however simple the 
theoretical plan of effecting a desired object may appear, a series of 
unforeseen difficulties must often be encountered in the details, before 
the ideacan be realized inactualresults. These difficulties, in the present 
case, it 1s believed, have been overcome ; and the plan is now ready to 
be applied to the formation of a general and uniform catalogue of the 
libraries of the country. The course proposed is first to proceed with 
the catalogue of the library of the Institution, in accordance with the 
rules recommended by the commission appointed to report on this sub- 
ject. This, stereotyped by the new process, may be distributed as a 
model for the other hbraries which may adopt the plan. After all parts 
of the plan have thus been thoroughly tried, it will be desirable to 
commence on some large collection. ‘The late accident which has 
happened to the Library of Congress will induce the necessity of a new 
catalogue, and it is hoped that a liberal and enlightened policy will lead 
to the ‘adoption of the Smithsonian plan. This will not only enable 
the government to issue, at a trifling expense, a new catalogue every 
year, with all the additions in fen proper place, but also to assist in 
giving to the country an improved system of cataloguing, and facilitate 
the production of a general catalogue of all the libraries of the country. 

Since the publication of the account of Mr. Jewett’s plan of forming 
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general catalogues, the invention has been claimed separately by two 
individuals in Kurope. It is true, the want of such a plan has long 
been felt, and a general idea may have been conceived as to how it 
might be accomplished ; but no attempts have been made to reduce it 
to practice, and indeed had they been made, they could not have suc- 
ceeded, and would have done injury to the cause. The conditions 
necessary to success never before existed, and a premature attempt 
always tends to lessen public confidence in an enterprise, when the 
proper time for its actual accomplishment arrives. Besides this, there 
is a wide difference between the mere suggesting the possibility of a 
plan, and actually overcoming the difficulties which arise at every step 
in reducing it to practice. 

With reterence to the copyright law, something ought to be done to 

ut the whole matter on a better footing. I repeat the assertion before 
made, that this law, as it now exists, imposes a tax on the Institution, 
without an adequate return. ‘The great majority of the books received 
are such as are found in almost every public and private library; with 
very few exceptions they would never be purchased by the Institution, 
and are consequently dear at any price, even that of shelf-room and 
attendance, not to mention cost of transportation and of furnishing the 
certificates. 

Granting the proposition that it is important that a copy of every book 
originally published i im this country should be somewhere, preserved, it 
does not follow that the Smithsonian fund ought to be burdened with 
the expense of this charge. 

If they should be preserved, it becomes the duty of Congress to 
provide tor their care, as much as it does for that of the fades of the 
Patent Office; and no good reason can be assigned why the one should 
not be imposed upon the Institution as well as the other. Indeed, 
models are a species of books intended to convey ideas which printing 
cannot impart. 

The objection to the present arrangement may be obviated by adopt- 
ing the suggestion of Professor Jeweit, that but one copy, instead of 
three, of each book, be sent to Washington for deposit, and that in 
place of the other two copies, a small fee be paid to the Institution, 
sufficient to defray all expenses; the maxim again being applied of not 
expending the funds im doing that which can and ought to be done by 
other means. 

By reference to the report of the Librarian, it will be seen that the 
collection of books has continued to be increased by purchase, by 
copyright, and by exchange. From the last-mentioned source the Insti- 
tation is obtaining a most t valuable series of books of the highest inter- 
est to the scientific student, consisting principally of the transactions 
and proceedings of ibapaedl sbeieeen In a few years, 1 it is believed, 
as complete a ‘collection of these will be gathered as it is possible to 
obtain. 

The museum is to consist, acoains to the law of Congress, and the 
terms of the compromise, of ‘objects of art, of foreign and curious 
research, and of natural history, of plants and geological and mineral- 
ogical specimens. It would, however, be unwise in the Institution to 
attempt the formation of full collections of all these objects, or, in other 
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words, to form an establishment similar to that of the British Museum. 
The whole income devoted to this object would be entirely inadequate. 
The portion of the main building appropriated to the museum consists 
of a single room, two hundred feet long by fifty feet wide. This space 
may be entirely filled in the course of three years, without the purchase 
of a single article, if the means be adopted Shith present themselves 
at the seat of governmentyor making collections. But when this space 
is filled, the accumulation of specimens must cease, or an addition be 
made to the building, which, to harmonize with the present edifice, 
would involve a large expenditure. The question then arises, from 
what source is this money to be obtained? It cannot be derived from 
the annual 1 income of the capital, for this would cripple the more im- 
portant operations. It may be said that Congress will furnish the 
means; but this is relying on a very uncertain source, and the policy 
of applying to Congress for any aid is doubtful. 

Furthermore, a promiscuous collection, embracing full sets of the 
objects above specified, is unnecessary in carrying out the plan of or- 
ganization of the Institution. 

For example, the organic remains brought from the upper Missouri 
by Culbertson, have been examined and reported on by Dr. Leidy, of 
Philadelphia, in that city; and the plants from California and Mexico 
have been referred to Dr. Torrey at Princeton, and to Dr. Gray at 
Cambridge. In this way, not only has the learning of these gentlemen 
been brought into requisition, but also their special cabinets rendered 
ent to ouruse. The co-operation of the learning and talent, as 
well as the use of the libraries and collections of the Sy hole country, is 
an essential feature of the plan, and ought not to belost sight of. 

I would, however, distinctly disavow the intention of underrating the 
importance of pollecionss in themselves. On the contrary, it ought to be 
the duty of the Smithsonian Institution to point out the means by which 
they may be made, and to aid in the work, to the extent of its ability, 
by embracing all opportunities which may offer for procuring speci- 
mens for distribution, and by facilitating exchange and assisting ex- 
plorations. 

Though the formation of a general collection is neither within the 
means nor the province of the Institution, it is an object which ought 
to engage the attention of Congress. A general museum appears to 
be a necessary establishment at the seat of government of every civil- 
ized nation. The navy, the army, and the whole corps of commercial 
and diplomatic agents in foreign countries, all consider it their duty to 
send to the seat of government of their own nation every object which 
may serve to improve or to interest the people. Indeed the govern- 
ment of the United States has already formed the nucleus of such a 
museum in the collections now in the Patent Office. An establishment 
of this kind can only be supported by government ; and the proposition 
ought never to be encouraged of putting this duty on the limited, though 
liberal bequest of a foreigner. The Smithsonian Institution will readily 
take the supervision of an establishment of this kind, and give plans 
for its organization and arrangement, provided it be requested to ie SO, 
and the means for effecting the object be liberally supplied. 

I make these remarks ‘with reference to the collections, because I 
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am fully impressed with the fact that the tendency of the Institution will 
be to a statical condition, in which the income will be absorbed in the 
support and accommodation of objects of a doubtful or contingent value. 
There is even danger in receiving donations from individuals. The 
articles may be valuable in part, but may consist also of much which 
the Institution cannot weil afford to keep. Besides this, it is extremely 
difficult to discharge, acceptably, the duty of the curator of property 
thus acquired. Since the house-room and the income of the Institu- 
tion for the accommodation and support of collections are limited, great 
care must be exercised in the choice of the articles, and preference 
given to those which are of importance m determining problems of 
interest, and which give promise of the ready production of new and 
interesting results. 

For a detailed account of the additions to the museum during the 
past year, and the present state of the collections, f must refer to ‘Pro- 
tessor Baird’s report herewith presented. 

In an appendix to this will be found a list of the doriations, with the 
names of the donors alphabetically arranged. These consist principally 
of specimens not generally found in other collections ; and though they 
may not be very attractive to ordinary visitors, the student of natural 
history will find in them much of interest. 


The circular prepared by Professor Baird, describing the method of 


collecting and preparing specimens, and indicating objects especially 
desirable, has prov ed effective in procuring important contributions. 

Among the objects which should be collected and preserved with care, 
are the remains of the specimens of the arts of the aboriginal inhabit- 
ants of this country, the contents of mounds, and the stone implements 
found on the surface of the earth. 'The implements and industrial pro- 
ducts of the present tribes of Indians should also be gathered as the 
materials for the advance of the new and interesting science of ethnol- 
ogy, Of the contents of mounds, but a limited amount of specimens 

exist; and as these are not, like the spontaneous productions of nature, 
eee ao in the process of reproduction, every article should be dil- 
gently sought for, and carefully preserved. Some additions have been 
made to the collections in this line. 

The museum of natural history, besides plants and miner als, numbers 
eighteen hundred and fifty jars, containing specimens in spirits of 
peminal i, reptiles, fishes, articulata, sans ‘a, and radiata, amounting 
in all to twenty-five hundred species. Besides these, there are 
about nine hundred specimens of skulls and skeletons, and three thous- 


and of skins of European and American birds. 
Lectures. 


In accordance with the suggestion contained in the act of incorpora- 
tion of the Institution, courses of lectures have been given during the 
past year in the lecture-room of the Smithsonian building, and the 
reports of these lectures are generally copied m the public papers 
throughout the Union. Though the plan of diffusing knowledge by 
means of lectures is too restricted in its influence to meet fully the libe- 
ral views of the Smithsonian bequest, yet there is no place in the 
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United States where such means will have a tendency to affect more 
minds and do more good than in the city of Washington. Persons 
from all parts of the country assemble here during the sessions of Con- 
gress. It was supposed, at first, that the interest in these lectures 
would soon die away; but the experience of three years has indicated 
no tendency of this kind. This is in part owing to the constant influx 
of strangers and change of inhabitants. Besides this, there is in this 
city, in proportion to the whole number of inhabitants, a large number 
of intelligent persons, with moderate salaries, who gladly avail them- 
selves of the means of improvement offered by the gratuitous lectures 
of ‘the Institution. 

As an evidence of the high appreciation of the advantages which 
these lectures afford the citizens of Washington, I may mention that 
the corporation of the city has ordered, since the last_mecting of the 
board, a bridge to be constructed over the canal at Tenth street, for 
the special accommodation of those who attend the evening instruction 
given at the Institution. This bridge, with a well-drained and well- 
lighted path across the public grounds, will afford a direct and comfort- 
able approach to the building from a central point on Pennsylvania 
avenue. ; . 

In my last Report I meationed the fact that much complaint had been 
made through the public papers on account of the size of the lecture- 
room. It was the original intention of the Regents to construct a lec- 
ture-room in the main building, though, according to the plan proposed, 
the number of persons it would hold would scarcely have been greater 
than that now accommedated. This plan, however, was thought to 
be unsafe, because it was not proposed to make the interior fire-proof ; 
but since an opposite course has been resolved upon, a large lecture- 
room may with safety be constructed in the main building, and the 
present lecture-room, having temporarily served the purpose, may be 
applied to other uses. 

The proper construction ef a lecture-room is, however, a problem of 
great difficulty, which in the preSent instance will be much enhanced 
by the form and peculiarities of the building. It must be well adapted 
to sight, to sound, to ventilation, and warming. A room might be con- 
structed which would seat five thousand persons ; but we know of none 
such, in every part of which an ordinary speaker can be distinctly 
heard. Too much must, therefore, not be expected with reference to 
the new lecture-room, though every endeavor will be made to render 
it as perfect as the conditions to which it is unavoidably subjected will 
allow. 

The selection of the lecturers, and the arrangement of the courses, 
have been found, in some cases, an unpleasant and perplexing duty. 
The gentlemen invited, as a general rule, have been men of high stand- 
ing, and have been chosen on account of their reputation and moral 
worth, rather than with reference to their proficiency in the art of rhe- 
toric. It is not the aim of the Institution in these lectures merely to 
please the ear, but to impart important truths which may be valued 
for their own sake. 

Many applications have been made for the use of the lecture-room 
of the Institution for pay lectures and exhibitions of a private character ; 
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but these have im all cases been refused. The use of the room has, 
however, on several occasions been given to the faculty of Columbian 
College, and also for the meetings of the Teachers’ Association of the 
District of Columbia. The organization of this association took place 
in the Smithsonian building in 1850, and its meetings have been regu- 
larly held in the lecture-room from that time to the present. It is 
believed that the spirit of the will of Smithson is properly consulted in 
giving encouragement and rendering facilities to these meetings. The 
association has been kept up with much spirit, and Iam sure that much 
good has resulted from the organization. 4t has served to cherish a 
teeling of harmony among the teachers, and to awaken a spirit of im- 
provement relative to education and general kriowledge. 

The following is a list of the titles of lectures given before the Insti- 
tution during the last session of Congress, with the names of the gen- 
tlemen by whom they were delivered: 

A course of six lectures on History as a science, and a single one on 
Poetry, by Dr. Samuel H. Cox, of Brooklyn, New York. 

Two lectures on Induction and Association, by Dr. John Ludlow, 
Provost of the University of Pennsylvania. 

A course of five lectures on Entomology, and one on the Alps, by 
Rev. Dr. John G. Morris, of Baltimore, Maryland. 

T'wo lectures on the History and the Forms of the English Language, 
by Professor W.C. Fowler, of Amherst, Massachusetts. 

One lecture on the Architecture of the Middle Ages, by Dr. A. H. 
Vinton, of Boston. 

Two lectures by Professor 8. 8S. Haldeman, of Columbia, Pennsyl- 
vania, on the Mechanism of Speech, and its bearing upon the natural 
history of the human race. 

Two lectures on Geology, by Dy. Benjamin Sillimaa, sr., of Yale 
College, New Haven. 

JOSEPH HENRY, 


Secretary of the Smithsoman Institution. 
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SIXTH ANNUAL REPORT 


Of the Secretary of the Smithsonian Institution, for the year 1852. 


To the Board of Regents of the Smithsonian Institution : 


GENTLEMEN: The object of the Annual Report of the Secretary is 
not only to present to the Regents an account of the transactions of the 
period which elapses between their successive sessions, but also to 
make such suggestions as may be important to the future management 
of the affairs of the Institution, and to state such facts in reference to 
it as may be interesting to the public, or which may furnish a con- 
nected history of its transactions. 

Since the beginning of the Institution no change has taken place in 
the policy originally adopted with reference to the system of active 
operations. The details of this plan were well considered, and its 1m- 
portance as the only means of properly carrying out the intention of 
the donor were fully understood at the first. The theory of the plan was 
expressed in a few propositions, which have been constantly kept in 
view, and acted upon as far as the law of Congress and other restric- 
tions would permit. 

This plan, although prosecuted under very unfavorable circumstances, 
has produced results such as to render the name of the Institution 
favorably known wherever science and literature are cultivated, and 
to connect it indissolubly with the history of the progress of knowledge 
in our times. As a proof of this we need only state the following facts: 

The Institution has promoted astronomy, by the aid furnished the 
researches which led to the discovery of the true orbit of the new 
planet Neptune, and the determination of the perturbations of this 
planet and the other bodies of the solar system, on account of their 
mutual attraction. It has also aided the same branch of science by 
furnishing instruments and other facilities to the Chilian expedition, 
under Lieut. Gilliss; and by preparing and publishing an ephemeris 
of Neptune, which has been adopted by all the astronomers of the 
world. 

It has advanced geography, by providing the scientific traveller with 
annual lists of the occultations of the principal stars; by the moon, tor 
the determination of longitude ; by the preparation of tables for ascer- 
taining heights with the barometer ; and by the collection and publica- 
tion of important facts relative to the topography of different parts of 
the country, particularly of the valley of the Mississippi. 

It has established an extended system of meteorological investigation, 
consisting of several hundred intelligent observers, whoare daily noting 
the phases of the weather in every part of the continent of North 
America. It has imported standard instruments, constructed hundreds 
of compared thermometers, barometers, and psychrometers, and has 
furnished improved tables and ,directions for observing with these 
instruments the various changes of the atmosphere, as to temperature, 
pressure, moisture, &c. It has collected, and is collecting, from its 
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observers, an extended series of facts, which are yielding deductions ox 
great interest in regard to the climate of this country and the meteo- 
rology of the clobe. 

The Institution has advanced the science of geology, by its researches 
and original publications. It has made a preliminary exploration, ot 
the Tear eanle region on the upper Missouri river called the ‘ Bad 
Lands,” and is now printing a descriptive memoir on the extraordinary 
fossil remains which abound in that locality. It has assisted in explo- 
rations relative to the distribution in this country of the remains of micro- 
scopic animals found in immense quantities in different parts of the 
United States. 

It has made important contributions to botany, by means of the 
published results of explorations in Texas, New Mexico, and Califor- 
nia, and by the preparation and publication of an extended memoir, 
illustrated with colored engravings, on the sea-plants of the coast of 
North America. 

It has published several important original papers on physiology, 
comparative anatomy, zoology, and different branches of descriptive 
natural history ; and has prepared and printed, for distribution to trav- 

ellers, a series of Directions for collecting and preserving specimens. 

It has advanced the science of Seca magnetism, by furnishing 
instruments for determining the elements of the magnetic force, to vari- 
ous exploring e xpeditions ; and by publishing the results padbccm aoee 
made under its direction, at the expense of the government. 

It has collected and published the statistics of the libraries of the 
United States, and perfected a plan of stereotyping catalogues, which 
will render effective, as a combined whole, all the seatiened libraries 
of the country. 

The Institution has been instrumental in directing attention to 
American antiquities, and has awakened such an interest in the subject 
as will tend to the collection and study of all the facts which can be. 
gathered relative to the ancient inhabitants of this continent. It has 
also rendered available for the pur poses of the ethnologist and philan- 
thropist the labors of our missionaries among the Dakotas, by publish- 
ing a volume on the language of this tribe oe Indians ; and has done 
good service to compar ative philology by the distribution of directions 
tor collecting Indian vocabularies. 

It has established an extended system of literary and scientific ex- 
changes, both foreign and domestic, and annually transmits between the 
most erent societies and individuals, hundreds of packages of valu- 
able works. It has presented its own publications, free of expense, to 
all the first-class libraries of the world, and thus rendered them acces- 
sible, as far as possible, to all persons who are interested in their study. 
No restriction of copyright has been placed on their republication ; 
and the truths which they contain are daily finding their way to the 
general public, through the labors of popular writers and teachers. 
The distribution of its publications and its system of exchanges have 
served not only to advance and diffuse knowledge, but also to increase 
the reputation, and, consequently, ‘le influence of our country ; to pro~ 
mote a kindly and sympathetic feeling between the New World and 
Old—alike grateful to the philosopher and the philanthropist. 
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These are the fruits of what is called the system of active operations 
of the Institution, and its power to produce other and continuous results 
is only limited by the amount of the income which can be appropriated 
to it, since each succeeding year has presented new and important 
fields for its cultivation. All the anticipations indulged with regard to 
it have been fully realized ; and, after an experience of six years, there 
can now be no. doubt of the true policy of the Regents im regard to it. 

I am well aware, however, that the idea is entertained by some that 
the system of active operations, though at present in a flourishing condi- 
tion, cannot continue to be the prominent object of attention ; and that 
under another set of directors, other counsels will prevail and other 
measures be adopted, and that what has been done in establishing this 
system will ultimately be undone. It is true, there is cause of fear that 
the policy in this respect may be changed; for the system we are here 
considering requires constant exertion, and is little suited to the tastes 
and habits of those who seek place and position from mere personal 
considerations. There is cause to fear, also, from the experience of the 
past, that the general expenses of a large building, the support of the 
establishment necessarily connected with it, and the cost of collecting, 
preserving, and exhibiting specimens of nature and art, will so increase 
as to paralyze the spirit of activity. Furthermore, the proposition is 
frequently urged upon the Regents, by persons who have not duly con- 
sidered the will of Smithson, or who fail to appreciate the importance 
of the present plan, that a large portion of the income should be 
devoted to the diffusion of a knowledge of some popular branch of 
practical art; and there may be some fear that a timid policy on 
the part of the friends of the Institution will lead them to favor such 
a plan. 

To obviate these tendencies, it is the duty of the present Regents, if 
they are convinced that the policy of active operations is the true one, 
to endeavor to correct, as far as possible, the errors which may have 
been committed in the beginning, and to give the Institution such an 
impulse in the proper direction, that it cannot deviate from it without 
immediately arresting the attention of the enlightened public, both at 
home and abroad, who will not fail to demand, authoritatively, a suf- 
ficient reason for the change. 

A promise has been made to all persons in this country, engaged m 
original researches, and who are capable of furnishing additions to the 
sum of human knowledge, that the result of their labors shall continue 
to be presented to the world through the Smithsonian publications. 
The honor of the Institution is also pledged to the scientific and literary 
societies from which it has received exchanges, in this and other coun- 
tries, that it will continue to send to them at least an annual volume of 
Contributions, of a character similar to those with which they have 
already been presented. Itis on this condition that the library has been 
so richly favored, not only with the current volumes of transactions, 
but also, in many cases, from the oldest societies, with full sets of all 
the previous volumes of their series of publications. Besides this, the 
libraries of all the colleges and literary and philosophical societies of 
this country are supplied with full sets of the Smithsonian Transactions 5 
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and in this way a foretaste has been given of the fruit of the operations, 
which will tend, in some degree, to insure their continuance. 

But if, notwithstanding all this, the Institution is destined to a 
change of policy, what has been well done in the line we are advo- 
cating can never be undone. ‘The new truths developed by the 
researches originated by the Institution, and recorded in its publica- 
tions; the effect of its exchanges with foreign countries; and the 
results of the cataloguing ‘system, can never be obliterated; they will 
endure through all coming time. Should the government of the United 


States be dissolved, and the Smithsonian Fail dissipated to the winds, 
the “Smithsonian Contributions to Knowledge” will still be found in 
the principal libraries of the world, a perpetual monument of the 
wisdom and liberality of the founder of the Institution, and of the faith- 
fulness of those who first directed its affairs. 

Whatever, therefore, may be the future condition of the Institution, 
the true policy, for the present, is to devote its energies to the system 
of active operations. All other objects should be subordinate to this, 
and be in no wise suffered to diminish the good which itis capable of pro- 
ducing. It should be prosecuted with discretion, but with vigor; the 
results will be its vindication. 

It was stated in the last Report that the Institution had been the 
contingent legatee of a considerable amount of property. During 
the past year the facts with reference to this bequest have been inves- 
tigated, and it appears that Mr. Wynn, of Brooklyn, N. Y., deceased, 
left. a legacy to his wife, and the greater part of his property, valued at 
$75,009, to his daughter, a child six years old, with the condition that at 
the death of this daughter without issue, the property should come to the 
Smithsonian Institution. In making this bequest Mr. Wynn says, in his 
will: “I know no benevolent institution more useful and appropriate 
than the Smithsonian Institution at Washington.” 

This circumstance is highly gratifying to the friends of the Institu- 
tion, not because it offers a remote possibility of an increase of the 
funds, but on account of the evidence it affords of the liberal views of 
the deceased, and of his confidence in the proper management and im- 
portance of the Smithsonian bequest. The will of Mr. Wynn induces 
us to believe that the right administration of the Smithsonian fund will 
cause similar examples of liberality on the part of wealthy individuals 


of our country; and in this point of view the responsibility which 


rests on those who have the direction of the affairs of this Institution 
is greater than that with reference to the good which the income itself 
may immediately accomplish. 

Though it is scarcely to be expected that many unconditional 
bequests will be made, yet the example of Smithson may induce the 
founding of other institutions which may serve to perpetuate other 
names, and increase the blessings which may flow from such judicious 
liberality. Man is a sympathetic being ; and it is not impossible that 
Smithson himself may have caught the first idea of his benevolent 
design from the example of our countryman, Count Rumford, the 
principal founder of the Royal Institution of London. 

Bequests for special purposes, bearing the names of the testators, are 
not incongruous with the plan of this Institution. Lectureships on 
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particular subjects, annual reports on special branches of knowledge, 
provision for certain lines of research, and hbraries for general use or 
special reference, may be founded under the name of those who be- 
stow the funds, and be placed under the direction of, and incorporated 
with, the Smithsonian Institution. The charge, however, of such be- 
quests ought not to be accepted unless they are sufficient in themselves 
to meet the expenses of the object contemplated by them, and would 
not encumber or impede the legitimate operations of the Institution. 
For example: were a library of a hundred thousand volumes offered, it 
would be unwise to accept it were it not accompanied by the funds 
necessary to the erection of a building and to the proper support of the 
collection. 

In July, 1850, a new system of accounts was introduced, which has 
been continued to the present time. According to this system, every 
p2yment is made by an order of the Secretary on the Treasurer, who, 
in turn, gives his check on Messrs. Corcoran & Riggs, with whom the semi- 
annual interest and the other income of the Institution are deposited. 
As often as once a quarter all the bills are examined and referred to 
their appropriate classes, in presence of all the officers of the Institu- 
tion. After the accounts are posted, they are referred to the Executive 
Committee for final examination. 

By a reference to the report of the Executive Committee, it will be 
seen that the funds are in a good condition, and that, although during the 
past year $14,047 have been paid on the building, there is still on hand, 
after all the expenditures for publications and other purposes, besides 
the original bequest, upwards of $200,000 of accrued interest. It is to 
be regretted that Congress has not yet acted on the petition requesting 
the perpetual funding of $150,000 of the last-mentioned sum. It is 
highly important that this money should be permanently invested 
as a part of the principal, so that it can neither be lost nor expended. 
There are no other means of effectually accomplishing this result 
except by funding it in the treasury of the United States. ‘The propo- 
sition should be pressed upon Congress, though there may be, at 
present, no very certain prospect of success; for, if the petition be 
refused, and the money be afterwards lost by improper mvestment or 
injudicious expenditure, the responsibility would, in part, rest with the 
government. 

The charge of this fund, and of all the disbursements, is attended 


with much solicitude. It involves a degree of responsibility which, 


to a person unaccustomed to large financial transactions, is very oner- 
ous. I beg leave, however, in this place, to mention the obligation 
which the Institution is under to W. W. Corcoran, Esq., for the aid 
which he has, in all cases, afforded in the management of the funds, 
and the judicious advice which he has always given relative to their 
investment. 

From the report of the Building Committee it appears that the con- 
tract for finishing the interior of the wings and ranges, and the rooms 
of the towers, has been completed. The whole interior of the main 
building, comprising a rectangular space of two hundred feet long, 
fifty wide, and about sixty high, remains to be finished with fire-proof 
materials. It is proposed to divide this space into two stories and a 


236 EIGHTH ANNUAL REPORT OF 


basement; these stories to be devoted to the library, the museum, 
and a large and convenient lecture-room. 

The business of the Institution would be much facilitated were this 
part of the building completed. Since Congress has authorized the 
establishment of a library and museum, it will be well to place all the 
objects of interest to the public in the main building, and make this 
exclusively the show part of the establishment, devoting the wings and 
ranges, and rooms of the towers, to the business operations and other 
purposes of the Institution. In the present condition of affairs there is 
no part of the edifice to which the public has not access, and, conse- 
quently, business has to be transacted amidst constant interruptions. 
The loss of time and effective life to which all are exposed who occupy 
a position of notoriety in the city of Washington, is truly lamentable ; 
‘and where this is increased by facility of access to gratify mere curi- 
osity, the evil becomes scarcely endurable. Progress in business, under 
such circumstances, can only be made by an eect on the 
hours usually allotted to rest, and that, too, at the expense of wasted 
energies and shortened days. 


Publications. 


During the past year the following memoirs, described in the previ- 
ous Repor ts, have been collected into volumes and distributed to public 
inslitutions in this country and abroad: 

1. Observations on Terrestrial Magnetism. 

2. Researches on Electrical Rheometry. 


3. Contributions to the Natural History of the Fresh-water Fishes of 


North America. 
4. First part of the Marine Algie of the coast of the United States. 
}. Plantae Wrightianze Texano-Neo-Mexicane, Part I. 
6. Law of Deposit of the Flood Tide, its dynamical action and 
office. 
7. Description of Ancient Works in Ohio. 
8. Occultations visible in the United States during the year 1852. 
9. A Grammar and Dictionary of the Dakota language. 


The memoir last mentioned occupies an entire ohne the fourth of 


the Smithsonian series of Contributions. The other memoirs are con- 
tained in the third volume of the same series. 

The remaining memoirs, described in the last Report, are still in the 
press, the printing of them having been delayed by the exhaustion 
of the appropriation for the year, and by several necessary corrections. 
A sufficient number of papers will, however, be printed in the course 
of a few months, with the new appropriation, to complete the fifth 
volume of Contributions; and if the means prove sufficient, we can 
readily issue ie sixth volume during the present year. 

The result of the plan of publication has fully ‘realized the anticipa- 
tions which were entertained of its usefulness. It supplies the food 
it feeds upon. The appearance in the Contributions of a memoir 
on any subject immediately directs attention to that subject, and induces 
other laborers to engage in the same field of exploration. This is par- 
ticularly manifest in 1 the interest awakened with regard to the antiqui- 
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ties of our country, and to the language of the Indian tribes, by the 
ublications of the Institution on these subjects. 

The following is an account of the memoirs received since the date 
of the last Report: 

1. Contributions to the History of the Marine Algze of North America.— 
By Dr. W. H. Harvey: Part II. 

In the Report for 1850, an aceount was given of the acceptance for 
publication of an extended and expensive memoir of the Marine Algae 
of the eastern and southern coasts of the United States, by Prof 
Harvey, of the University of Dublin. The first part of this memoir 
was published last spring, and has found much favor with the botanical 
world, as well as with the inhabitants and visitors of our sea-board. 
The second part of the same memoir is now printed, and will be 
ready for distribution in the course of a few weeks. It is illustrated 
by twenty-four plates, and comprises 240 pages of printed matter. 

The common name ‘of the class of plants which forms the subject of 
this memoir, viz: sea-weeds, has subjected the Institution to the charge 
of expending its funds on trifling and unworthy objects; and as: the 
same objection may be made to many of the papers forming the series 
of Smithsonian Contributions, a few words in vindication of Proseanenes 
of this character may not be 1 inappr opriate. 

Nothing in the whole system of nature is isolated or unimportant. 
The fal! of a leaf and the motion of a planet are governed by the same 
laws. The structure of a lichen and the formation of an oak are equally 
the result of definite plans. Itis in the study of objects, considered 
trivial and unworthy of notice by the casual observer, that genius finds 
the most important and interesting phenomena. It was in He investi- 
gation of the varying colors of fhe soap-bubble that Newton detected 
the remarkable fact of the fits of easy reflection and easy refraction 
presented by a ray of light in its passage through space, and upon 
which he established the fundamental principle of the present gen- 
eralization of the undulatory theory of light. Smithson himself, the 
founder of this Institution, considered the analysis of a tear as nowise 
unworthy of his peculiar chemical skill; and well might he so con- 
sider it; for the knowledge of the composition of every secretion 
of the body is of importance, ma physiological point of view, as 
well as in the preser vation of health and the cure of disease. The 
study of the cause of the spasmodic muscular contraction of a frog, 
when brought mto contact with two pieces of metal, revealed to 
Galvani the first facts of the branch of science which now bears his 
name. ‘The micr oscopic organization of animals and plants 1 is replete 
with the highest instruction ; and, surely, in the language of one of the 
fathers of modern physical science, ‘nothing can be unworthy of 
being investigated by man which was thought worthy of being created 
by Gop.” 

These rernarks are particularly applicable to the study of the lower 
classes of the organic creation. Nature everywhere exhibits economy 
of means in attaining the most complex and diversified ends. Every 
result is produced in the simplest manner when viewed in relation to 
the whole design. All parts of organized beings, whether plants or 
animals, are formed of a few elementary structures, variously trans~ 
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formed and combined. To obtain a knowledge of the plan and pro- 
cess of organization, we must begin with the most simple combina- 
tions, precisely as*we would do in the study of mathematical analyses, 
in which the student commences with the least complicated formule, 
and gradually proceeds to those ef a more involved character. It is 
for this reason that the study of the algae, or sea-weeds, is of special 
imterest to the physiologist. The framework of every vegetable is 
built up of cells or little membranous sacks. All vegetable structures, 
whether wood, bark, or leaves, are formed of aggregations of these 
cells, differently moulded and united. As we pass along the series 
of organized ferms, we may descend from those of a higher to those 
of a lower complexity, until, in the class ef algae, we arrive at plants 
of which the whole body is composed of a few cells strung together ; 
and finally at others, the simplest of organized bodies, enone entire 
framework is a single cell. Now, it is “only by a critical study of 
these rudimentary forms, and by tracing them into their complex com- 
binations, that mam can ever hope to arrive at. a knowledge of the laws 
of organization. “We.might speak of the importance of a knowledge 
of the algze in their application to agriculture and the chemical arts ; 
but what we have here stated will be a sufficient reason for their 
study, independent of all minor considerations. 

2. The next memoir consists of an account of a series of researches in 
the comparative anatomy of the frog, by Dr. Jeffries Wyman, of Cam- 
bridge, Massachusetts. 

The whole animal kingdom may in one sense be considered as the 
different development of four separate plans of organization, giving 
rise to four different classes of animals, viz: the Radiata, the Articulata, 
Moilusca, and Vertebrata. Whatever discovery is made with regard | 
to the organization of any of the species belonging to any one of these 


5 
classes, tends to throw light on the or Peni anien of the whole class; 


and it is only by the baal study of eal the different animals of: a 
class, and a comparison of their analogous parts, that we can arrive at . 
a knowledge of the general laws which control the development of 
the whole. Thus the study of human anatomy is the basis of the 
investigation of the anatomy of all animals with a back-bone; and 
conversely, the anatomy of any animal of this class tends to throw light 
on that of man. 

Dr. Wyman’s paper gives an account of a series of elaborate inves- 
tigations of the nervous system of a very common, but, in a physio- 
logical point of view, highly interesting animal. 

"The following are the several points of the memoir: 

(1.) An anatomical description of the more important parts of the ner- 
vous system. 

(2.) Comparisons between them and the corresponding organs of 
other animals, both higher and lower in the scale. 

(3.) The metamorphoses which they undergo, especially the spinal 
chord and some of the cranial nerves, ‘showing the existence of a more 
complete analogy between the immature condition of Batrachian rep- 
tiles and the class of fishes, than has hitherto been noticed. 

(4.) An application of the facts observed in connexion with the cranial 
nerves to the philosophical anatomy of the nervous system, showing 
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what is believed to be the true nature of the special sense nerves, as 
contrasted with other cranial or the true spinal nerves, and the con- 
formity of the other cranial nerves to the common spinal type. : 

3. The next communication has the following title: “ Plantae Wrighti- 
ane T'exano-Neo-Mexicane, Part Il.—By Dr. Asa Gray, Professor of 
Botany in Harvard University.” 

It has been stated in two of the preceding Reports that a small 
appropriation was made for botanical explorations in tees and New 
Mexico, and that the results had been placed in the hands of Dr. Gray 
for scientific investigation. The first memoir on this subject was de- 
scribed in the last Report. It has been printed, and copies distributed 
to all the working botanists in this country and Europe. It also forms 
a part of the third volume of the ‘¢ Smithsonian Contributions.” 

The object of the present memoir is to give a scientific account of 
the collections made by Mr. Wright, under the direction of Col. J. D. 
Graham, U. 8S. ‘Topographical Engineers, and Major W. H. Emory, of 
the Boundary Commission, in. New Mexico and in Eastern Texas, 
during the summer and autumn of 185], and the spring and early part 
of es summer of 1852. 

The description of the plants from this region was a carried 
as far as the order Composite. In the present paper Dr. Gray gives a 
similar account of the recent collections up to the same point, and re- 
serves the other portions of these collections made by Mr. Wright, with 
the remainder of the undescribed plants of Fendler and Lindheimer, 
to be described in a general memoir. One portion of the collection 
was made from July to November, from El Paso to the Copper Mines 
of Santa Rita del Cobre, in the southwestern part of New Mexico; 
and thence into the northern part of the Mexican State of Sonora, as far 
as Santa Cruz, returning to the Copper Mmes by way of Guadalupe 
Pass, and thence back to El Paso. ‘The plants obtained during this 
tour are of exceeding interest, and comprise a larger portion of new 
species than any other collection that has fallen into Dr. Gray’s hands. 
Another portion was obtained in the vicinity of El Paso and the rancho 
of Frontera, and down the Rio Grande for sixty or seventy miles ; 
also, up the valley of the river as far as Camp Fillmore, and thence 
into the Organ mountains, which bound the valley on the east. 
Another collection was made in a hasty excursion to Lake St. Marie 
and Lake Guztman, in Chihuahua. These several collections afford 
many novelties, no botanist having previously explored this region at 
the same season of the year. 

It is expected that a full account of the topography and productions 
of this country will be given in the reports of Colonel Graham and 
Major Emory. 

The interest which attaches to the results of explorations of this 
kind is not confined to the botanist, but extends to the physical geo- 
grapher and the political economist. An accurate deseription of tine 
botany of a region is a sure guide to a knowledge of its power of pro- 
ducing and sustaining vegetable and animal lile, and consequently of 
its value in a commercial and political point of view. 

4. Dr. Leidy, of dye has presented a memoir on the extinct 
species of the ox of America. In this paper he indicates the former 
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existence of four species of the ox, which were probably contempora- 
neous with the Mastadon and the Megalonyx. Fossil remains of these 
animals have been frequently found in the United States, and descrip- 
tions of them are scattered through various works; but no approach 
has betore been made to a correct view of the number and character 
of the species. The present existing species of ox are found indige- 
nous in every part of the world except South America and Australias 
and this is the more remarkable, because the domestic ox introduced 
into the former country by Europeans exists in immense herds on the 
pampas in a wild state. There is a similar fact with regard to the 
horse. America, at the period of its discovery, possessed no ) indigenous 
quadruped of this kind, though the climate is highly favorable to “its @X- 
istence, and the remains of Swe extinct species are frequently found. 
Two of the species of ox described by Dr. Leidy belong to the genus 
Bison, and one of these is of gigantic size. The ‘other two species be- 
long to a new genus called Bootherium. 

5. Another memoir presented by the same author forms an interesting 
addition to our knowledge of f the extinct gigantic sloth tribe of North 
America. It comprises a description of remains of the Megalonyz, 
Miylodon, Megatherium, and of a new genus called Eriptodon. 

The scientific world is indebted for the first account of the remains 
of a large extinct quadruped of the sloth tribe to President Jefferson. 
Fragments of the bones of this animal were found in a saltpetre cave in 
Greenbrier county, Virginia. They were regarded with little or no 
interest by the persons Cie first observed them, and, as they encum- 
bered the saltpetre bed, would probably have been thrown out and 
suffered to decay, had not the news of their existence reached the 
ears of the distinguished individual before mentioned. Though de- 
voted to politics, he was too much of a philosopher not to see in these 
mouldering fragments of a skeleton objects of high interest connected 
with the past history of our globe. He described them in a memoir 
published in the Transactions of the American Philosophical Society at 
Philadelphia in 1797, and gave to the animal to which they belong the 
name of Megalonyz, or the oreat claw. The materials in his possession, 
however, were too scanty to allow of his determining the true character 
of the quadruped. Dr. Wistar, of Philadelphia, suspected the animal 
to have been a gigantic sloth; and this opinion was confirmed by 
Cuvier, from the ample materials for comparison at his command. 
The original bones described by Jefferson are preserved in the 
collection of the Philosophical Society ; but, besides these, Dr. Leidy 
had access to specimens of the remains of the same animal, found in 
different parts of the United States. From the study of these he has 
been enabled to throw much additional light upon the characters of 
the Megalonyx. He considers that the only remains of this animal yet 
known are those found in the United States, and satisfactorily proves 
that the lower jaw of an extinct quadruped, discovered by Dr. Darwin 
in South America, and referred by naturalists to the Megalonyx of Jet- 
ferson, does not belong to an animal of the same genus. 

The remains of ane Mylodon, or gigantic sloth, were first discovered 
by Darwin in his researches in the Eouthens part of South America. 
Remains of another species found in North America were described 
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by Dr. Harlan, but were erroneously referred to the Megalonyx. Dr. 
Leidy, in his memoir, describes the collection of the remains of this 
animal belonging to the New York Lyceum. 

The Megatherium, which is the largest of all the extinct sloth tribe, 
when full grown, was more than fourteen feet long, including the tail, 
and eight feet high. It was first discovered in South America, but 
has since been found in Georgia; and it was from this locality, the 
only one in the United States yet known, that the remains described 
by Dr. Leidy were obtained. 

The fourth and new genus of American sloths, called the Evzptodon 
by the author, is established upon a peculiar form of teeth which 
belonged to an animal of about the size of the Megalonyz, the bones of 
which were also found in Georgia. 

Dr. Hays, one of the commission to which this memoir was sub- 
mitted, remarks in his report, that “the author has not only made 
valuable additions to our knowledge of an interesting tribe of animals, 
but has also collected and arranged the facts previously known so as 
to throw new light on the subject, and to render his memoir an im- 
portant starting-point for future investigators.” 


Grammar of the Choctaw language. 


The publication of the volume on the Dakota language, described in 
the last Report, has called forth another important memoir on compara- 
tive philology, namely, a Grammar of the Choctaw language, by the 
Rev. Harvey Byington, for thirty years a missionary among the In- 
dians. 

It was referred for examination to Professor Felton, of Cambridge, 
and to Professor Gibbs, @f Yale College, both of whom pronounced it 
an important addition to ethnology, and warmly recommended its 

ublication. The work was afterwards placed in the hands of Pro- 
tr W. W. Turner, formerly Professor of Hebrew in the New York 
Theological Seminary, now librarian of the United States Patent Office. 
Previous to sending it to the press, the author, after numerous inter- 
views with Professor Turner, concluded that his memoir was suscep- 
tible of so much improvement by a further study of the language, that 
he asked leave to withdraw it for a time. This request was of course 
granted, and Mr. Byington has returned to his missionary labors, and 
will again present the work after it has received the desired improve- 
ments. 


Reports and other minor publications. 


Since the date of the last Report to the Regents, the following articles 
have been printed and partially distributed: 

1. Directions for making Collections in Natural History. This is a 
et of twenty-four pages, by Professor Baird, and is much called 
or by the correspondents of the Institution. 

2. A work by Professor Jewett, containing an exposition of the sys- 
tem adopted by the Smithsonian Institution for constructing catalogues 
of libraries, by means of separate stereotype titles, with rules for the 
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guidance of librarians, and examples for illustration. ‘This work is 
comprised in seventy-eight pages, and though not large, it has been 
produced at the expense of much time and labor. 

3. A second emission of the Report on the Recent Improvements in 
the Chemical Arts has been printed, and in part distributed. ‘This work 
is stereotyped, and therefore copies can be supplied at any time, at a 
comparatively small cost. 

4, A Description of the Portraits of the North American Indians in 
the gallery of the Smithsonian Institution, by the painter of the portraits, 
J. M. Stanley, esq. This is a pamphlet of seve nty-six pages, and con- 
tains brief sketches of the characters and incidents in the history of 
forty-three different tribes of Indians. 

5. The first part of the collection of tables to facilitate meteorological 
and other calculations, by Professor Guyot: this was mentioned in the 
last Report, and has been ste reotyped and distributed. It is a very 
acceptable present to the meteorological observers of the Institution, 
and other persons engaged in scientific investigations. 

Several reports on “different subjects are in progress of preparation ; 
but the appropriation for this part of the programme of operations is at 
present so small, that the completion of them has not been urged upon 
the authors. ‘The first part of the report on forest trees, by Dr. Gray, 
of Cambridge, will be ready tor the press the latter part of the present 
or begining of the next year. 


Distribution of publications and exchanges. 


Copies of the Smithsonian Contributions to Knowledge are sent to 
all the first-class libraries and literary and_ scientific societies of the 
world, and in return the Institution receives an equivalent in Transac- 
tions and other publications. After the printing of the first volume of 
Contributions was completed, a copy of it and of the programme of or- 
ganization were sent to the principal foreign literary and scientific insti- 
tutions, with the request that they would exchange publications, on the 
condition that a volume of equal importance ould be presented to them 
annually. At first the number of responses to this proposition was 
small; but since the character of the Institution has become known and 
appreciated, the works received in exchange have rapidly increased in 
number and importance. ‘The whole es of articles received during 
1852 is four thousand seven hundred and torty-four, which is more 
than three times that of all the previous years. ‘The publications re- 
ceived in many cases consist of entire sets of 'Transactions, the earlier 
volumes of which are out of print, and cannot be purchased. ‘They 
are of use in carrying on the various investigations of the Institution, 
and of value to the country as works of reference. T hey ought not to 
be considered as donations to the library, but as the products of the active 
operations, which the Institution is at ‘liberty to dispose of in the man- 
ner best suited to further its designs. ‘The principal object, however, 
of the distribution of the Smitheouian volumes, is not to procure a large 
library in exchange, but to diffuse among men a knowledge of the new 
truths discovered by the agency of the Smithsonian fund. The worth 
and importance of the Institution is not to be estimated by what it acca- 
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mulates within the walls of its building, but by what it sends forth to 
the world. Its great mission is to facilitate the use of all the implements 
of research, and to diffuse the knowledge which this use may develope. 
The Smithsonian publications are sent to some institutions abroad, and 
to the great majority of those at home, without any return except, 
in some cases, that of co-operation in meteorological and other obser- 
vations. Applications for these publications have now become so 
numerous that the edition printed will supply but a part of the demand, 
and it becomes a difficult matter to select the places which will best 
subserve the purpose of rendering them accessible to the greatest number 
of persons who would be benefited by their perusal. 

In connexion with the distribution of its own publications, the Insti- 
tution has adopted an arrangement to establish and promote a more 
general exchange of literary and scientific productions between this 


S . . . - ad . 
and other countries. For this purpose it receives packages from soci- 


eties and individuals in the different parts of the United States, and 


transmits them to England or the continent, and through its agents dis- 
tributes them to the parties for whom they are intended. It also re- 
ceives the articles sent in return, and forwards them to those to whom 
they are addressed. ‘To facilitate this operation, the packages to the 
Institution are addressed to the Collector of Customs in New York, and 
by him, on the certificate of the Secretary, admitted free of duty, and 
without the delay of an examination. 

In carrying out this plan, the Institution is much indebted to the 
liberal course adopted by the government of Great Britain, and to the 
ready co-operation of the Royal Society of London. All packages 
intended for Great Britain, for some parts of the continent, and the 
East Indies, are directed to the care of the Royal Society, and on the 
certificate of its president, are, by a special order of the government, 
admitted duty free, and without the delay and risk of inspection. The 
eae ers are afterwards distributed by the agent of the Institution, or 

y those of the Scciety. 

This system of exchange does not stop here. ‘The Royal Society 
has adopted the same plan with reference to Great Britain and all 
other parts of the world; and the Smithsonian Institution, in turn, 
becomes an agent in receiving and distributing all packages which the 
Society desires to send to this country. A general system of interna- 
tional communication, first started by this Institution for the distribution 
of its own publications, has thus been established, which will tend to 
render the results of the labors of each country in the line of literature 
and science common to all, and to produce a community of interest 
and of relations of the highest importance to the advancement of know!- 
edge, and of kindly feeling ‘*among men.”’ 

The results of the operations of the system of foreign exchanges 
during the year 1852 are exceedingly gratifying. The whole number 
of packages sent out, including the Smithsonian publications, is 572, 
containmg 9,195 articles, and weighing 9,855 pounds. There have 
been received, in addition to the 4,745 articles for this Institution, 637 
packages, containing an unknown number of volumes, for other insti- 
tutions in this country. ‘The details of the business of the exchaneen 
are intrusted to Professor Baird; and { would reter, for a partic 
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statement of all the facts connected with it, to his report, herewith 


submitted. . 


The planet Neptune. 


It has been mentioned in the last annual reports that Mr. 8. C. 
Walker, of the U. 8. Coast Survey, prepared, at the expense of the 
Smithsonian Institution, a memoir containing an exposition of the ele- 
ments of the true orbit of the planet Neptune, and that from this orbit 
and the mathematical investigation of Professor Peirce, of Cambridge, 
an ephemeris of Neptune had been deduced, which has been accepted 
by all the astronomers of the world, as the only certain guide to the 
position of the planet. This ephemeris was prepared for 1848 and 
1849, at the expense of the Institution; but since the last-mentioned 
date it has been calculated at the expense of the appropriation for the 
Nautical Almanac, while the cost of printing and distribution has been 
defrayed by the Institution. The same arrangement will continue for 
the ephemeris of 1853 and 1854, after which the whole will be trans- 
ferred to the Nautical Almanac. 


Occultations. 


The moon, in her passage eastward around the earth, continually 
passes between us and the fixed stars or planets which lie in her path, 
and obscures them from our view. The instant of the disappearance 
of a star behind the moon, or the occultation of a star, as the phenome- 
non is called, can be noted by observers widely separated from each 
other, aud hence this phenomenon becomes a ready means of determin- 
ing the difference of longitude between two places. The employment 
oe occultations for fixing geographical positions is easy, and leads to 
accuracy in the results. The telescope may be of moderate size, and 
requires no accurate adjustment; the position assigned it may be such 
as to suit the convenience of the observer. The frequent occurrence 
of occultations renders the use of them of great importance to the trav- 
elling observer; and the publication of lists of these, and of tables for 
their reduction, is essential to the improvement of geography. ‘They 
are of particular value in this country on account of the frequent explor- 
ing and surveying expeditions now carried on by our government and 
our people, and to be continued for an indefinite time in the extensive 
territory of the West, and the newly acquired possessions of the South- 
west. Tables of occultations for 1849 and 1850 were prepared and 
published at the expense of this Institution ; but for subsequent years 
the expense of their preparation has been deg ayed by the appropriation 
for the Nautical Almanac, under the direction of Lieutenant Davis, 
while the composition and press-work are still at the expense of the 
Institution. As soon as the Nautical Almanac is fully commenced, the 
publication of these tables will be entirely relinquished to this enterprise 
of the government. 

Up to 1850 the tables published were of occultations visible in the 
United States. Since, however, the preparation of the tables has been 
in charge of the director of the Nautical Almanac, the list has been so 
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extended as to make it useful to geographers in general as well as to 
those of the United States. This extension was rendered important on 
account of the surveys undertaken by our government in other parts 
of the globe. Also, a table has been added, giving the correction of 
the latitude due to the oblate spheroidal figure of the earth. 

When we consider the character and condition of the vast continent 
of North America, which it belongs to us chiefly to reduce to a habit- 
able and civilized state, we shall perceive that the practical scientific 
explorer has no higher duty than to settle the geography, the magnet- 
ism, the natural history, and the climate, of these regions. 


Researches. 


At the session of the Regents, in 1849, an appropriation was made 
to supply Lieutenant Gilliss with a telescope for his expedition to 
Chili, to aid him in his observations for a new determination of the 
distance of the inferior planets, and, consequently, of the actual dis- 
tances of the several members of the solar system. A subsequent 
appropriation was made for the purchase of an astronomical clock for 
the same purpose. The first appropriation was repaid to the Institu- 
tion by a grant from Congress to cover the expenses of the,expedition, 
and the second will also be reimbursed by the purchase of the clock 
and all the other instruments by the Chilian government, tor the per- 
manent establishment of an observatory in that country. 

By these operations, the Institution has been the means of rendering 
essential aid to science, without, in the end, diminishing the amount 
of its income. Lieutenant Gilliss, after voluntarily exiling himself from 
his family and his country for four years, has returned with a rich har- 
vest of materials in astronomy, meteorology, magnetism, and natural 
history, in the reduction, generalization, and description of which the 
Institution may also furnish important aid. 

The sum of one hundred and fifty dollars has been advanced to 
Prof. C. B. Adams, of Amherst College, to defray in part the expense 
of an exploration of the molluscs of the West Indies. This subject is 
intimately connected with the geological changes which have taken 
place on the surface of our globe; and it was with particular refer- 
ence to this point that Professor Adams undertook these researches. 
This is his second expedition to the same regions ; and in both instances 
the Smithsonian Institution has seconded his proposition, and warmly 
recommended it to the favorable consideration ot the trustees of Am- 
herst College. A small sum appropriated in this way, though not 
enough in itself to produce much ettect, is still sufficient to complete the 
amount to be raised, and thus serve to determine the commencement 
of the enterprise. 


Meteorology. 


The general system of observations relative to the meteorology of 
the continent of North America, described in the previous Reports, has 
been continued and extended. It consists at present of the following 
classes, viz: 
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1. The Smithsonian system proper, made up of voluntary observers 
in different parts of the United States, who report immediately to the 
Las HU Ole 

. The system of Bueees tions of the University of the State of 
ee York, re-established under the direction of this Institution, and 
supported by the State of New York. 

3. The system of observations established under the direction of this 
Institution, by the State of Massachusetts. 

4 The extended system of observations made at the several military 

osts of the United States, under the direction of the Surgeon General 
of the army. 

2. Separate series of observations by exploring and surveying par- 
ties, in some cases directed, and in part ‘furnished with instruments, by 
this Institution. 

6. Meteorological records from British America, consisting of obser- 

vations made at the various posts of the Hudson’s Bay Company, and 
at the residence of private individuals in Canada. 

In the first three of these classes there are about two hundred ob- 
servers distributed over the entire continent. In the older States they 
are very thickly distributed, and they are entirely wanting in none. 
Texas, Arkansas, the Indian Territory, Missouri, Iowa, and Minnesota, 
have each competent and reliable observers reporting directly to the. 
Smithsonian Institution, in addition to those at the military posts, 
which are in the same regions. 

Further westward, and more w idely separated, the observers at the 
military posts, and those of surveying and exploring parties, continue 
the connexion of the system to we Pacific coast, where the number 
of military posts is greater, and private observers are again found. 

The New York system embraces twenty-five cadence as stations, 
all furnished with new and reliable instruments at the expense of the 
State. 

In Massachusetts twelve stations are furnished in like manner, of 
which eight have reported. 

In 1852 ninety-seven military posts reported meteorological observa- 
tions, and for 1855 the number will be greater rather than less. 

The whole number of stations and observers available in making 
the deductions for 1852 was three hundred and fifty ; and this number, 
either reporting directly to the Institution or furnishing their observa- 
tions for its use, may ‘be relied upon for the current year. 

Besides the observations derived from this general system, a large 
collection has been procured from individuals in different parts of rae 
country, who have kept records of the weather, in some cases for 
many years. ‘This collection was obtained by issuing a circular from 
the Institution, requesting copies of any re cords which might have been 
kept relative to the climate of this country. ‘The amount Bf information 
received in answer to this circular was far greater than was e expected, 
and much more valuable matter was thus éalled forth than was previ- 
ously known to exist. 

In order that the materials procured from the aforementioned sources 
may be rendered available for scientific or practical purposes, it tis 
necessary that they should be reduced, discussed, and arranged for 
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ublication. This work was commenced at the close of 1851, and 
i been prosecuted with considerable vigor during the past year. It 
was given by me in charge to Mr. Lorin Blodget, of Western New 
York, who has engaged in ihe work with much | ardor, has devoted to 
it his whole time nid attention, and has evinced an unusual degree of 
talent for investigations of this character. 
The results which have thus far been obtained are of interest to the 
science ot meteorology, and valuable to the practical arts of life. The 
following is a descriptive list of the deductions presented in a tabular 


form: 
Temperature Tables. 


1. Tables of general mean temperature for a series of years, em- 
bracing a summary of the annual means for the years 1849, 
1850, 1851, and 1852, with a general summary of reliable obser- 

vations of mean te mperature on the North American continent. 

2. ‘Tables of mean temperature for each month, season, and te for 
1849, 1850, 1851, and 1852, embracing 275 stations in 1849; 284 
in 1850; 300 in 1851; and 396 in 1852. 

3. ‘Tables of mean temperature at each observed hour for the same 
periods and the same stations. 

4. ‘Tables of the monthly extremes of temperature, with the range above 
and below the monthly mean, for the same periods and ie same 
stations. 


-). Collection of tables of temperature at different stations, observed for 


a series of years. 


‘6. Miscellaneous tables of temperature, not conforming entirely to either 


_ of the above divisions. 

The first class of tables embraces six hundred and seventy stations, 
distributed over the entire continent, from the West Indies and Mexico 
to the Polar seas. 

The second class has a more limited range, and is generally confmed 
to the United States and its territories, as observed by the military sys- 
tem, and that of the Smithsonian Institution, with a few stations in 
‘Canada and the British possessions on this continent. 

The third class of tables is nearly the same in extent with the pre- 
ceding, and for three complete years, viz :—1850, 1851, and 1852. 

The fourth class is of the same extent and time. 

The fifth is a climatic arrangement of tables from various stations, 
extending in continuous series over periods varying from five to sixty 
years. 


Tables of Precipitation. 


1. Tables of distribution of precipitation in rain and melted snow for 
each month, season, and year, for 1849, 1850, 1851, and 1852. 

2. General tables of precipitation for a series of years, containing the 
results of the preceding tables, with a general summary of all 
reliable and accessible observation of fall of rain on the North 
American continent. These tables give results from about four 
hundred stations, principally in the United States, its Territories. 
and the West Indies. 
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3. Irregular tables and single series, extending over long penods, and 
where reliable observations have been made. 

A series of charts has been constructed to exhibit the distribution of 
temperature on the North American continent, by isothermal lines ; and 
_also another series, illustrative of the distribution of precipitation for 
each month, season, and year of 1850, 1851, and 1852, and for the 
periods given in the general tables. It is proposed to present these 
results to Congress as a part of the Annual Report of the Regents, and 


as the first Git of the labors of the Smithsonian Institution on the sub- 
ject of meteorology. 


Catalogue of Libraries. 


In addition to the preparation of the work previously mentioned, Pro- 
fessor Jewett has continued his experiments on the new process of stereo- 
typing, to be used in his system of cataloguing. Much difficulty and 
delay have been experienced in the prosecution of these experiments, on 
account of the want of workmen to construct the peculiar apparatus 
required. The services of an ingenious and skilful artisan have, however, 
been secured ; and the process is now brought to such a state that it 
can be applied with certainty, and abridgment of labor, to produce the 
best specimens of typogr aphy. 

The system of catalogues described in previous Reports, though future 
exper lence may suggest other improvements, is now apparently perfect 
in all its details. a stereotyping office has been established in the 
basement of the west wing of the Smithsonian building, and the Insti- 
tution is ready to commence the formation of a general catalogue of 
the principal libraries of the United States. The commission to which 
the catalogue system was referred, recommended that measures be 
taken to procure the preparation and printing of the catalogue of the 
Library of Congress. The cost of the first collection of stereotype 
titles can be Reet borne by this library, and it will be the first to reap 
the benefit of this invention. The stereotype blocks of the titles can 
be preserved in the Institution, and a new catalogue annually furnished 
at a small expense, with all the additions moons in their proper places. 
The same titles will be employed in printing the catalogues of other 
libraries, and the new titles which may be prepared for these will, in 
turn, be used for the Library of Congress. 

I beg leave to commend this subject to the immediate consideration 
of the Board of Regents. The whole plan is in perfect harmony with 
the active operations, and has always received my cordial commenda- 
tion. The Institution has incurred the expense of reducing it to prac- 
tice, so far as it depends on mechanical arrangements ; and: it now only 
requires to be applied, to realize all the benefits which have been antici- 
pated in regard to it, to do honor to the Institution and to confer de- 
served reputation on its author.* 


* Nore.—Since this report was presented to the Board of Regents, Congress has appropri- 
ated three thousand dollars to commence the catalogue of its library on the stereotype plan, 
under the direction of the Smithsonian Institution. 
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During the last year the library has received important additions 
from the books presented in exchange for the volumes of the Smithso- 
nian Contributions and other publications. The whole value of the 
works thus received during the year, according to the estimate of Pro- 
fessor Baird, is not less than from four to five thousand dollars. From 
this source alone a highly interesting and valuable collection of books, 
pertaining to all branches of positive knowledge, will, in time, be ob- 
tained. The reputation which the publications of the Institution have 
given it abroad, has induced individuals to present a number ot 
valuable works to the library. For an account of the whole, I must refer 
tothe report of Professor Jewett, herewith submitted. The library has also 
been increased by the purchase of such books as were required in the 
operations of the Institution, and with a series of scientific and other 
periodicals. ' 

The copyright law is still in existence, and the library has received, 
during the past year, the usual number of articles from this source. The 
remark, however, may again be made with truth, that the action of this 
law, as it now exists, imposes a burden on the Institution from which it 
should be relieved. 

The whole number of articles, according to the report of Professor 
Jewett, now in the library, is twenty-one thousand seven hundred. 


Museum of Natural Ehstory. 


The additions to the collection in natural history, under the perse- 
vering efforts of Professor Baird, have increased in a compound ratio 
over those of previous years. Large additions will also be made by 
the exploring expeditions which are about to leave for the different 
parts of this continent and distant seas; but the expense of preparing 
and transporting these, itis hoped, will be defrayed by the general 
government. For a detailed account of the number and variety of the 
specimens collected, I must refer to Professor Baird’s report accom- 
panying this communication. 


Gallery of Art. 


Besides a library, a museum, and lectures, the act of Congress es- 
tablishing the Smithsonian Institution directed the formation of a gallery 
of art. The only articles belonging to the Institution which have been 
yet collected in accordance with the last-mentioned regulation of Con- 
gress, are the valuable series of engravings by the old masters, de- 
cribed in a previous Report. One of the original propositions ot the 
programme is that of encouraging art, by providing a suitable room for 
the exhibition of pictures free of expense to the artist. In accordance 
with this, the large room in the west wing will be devoted to this pur- 
pose. It now contains a very interesting series of portraits, mostly 
full-size, of one hundred and fifty-two North American Indians, with 
sketches of the scenery of the country they inhabit, deposited by the 
artist who painted them, Mr. J. M. Stanley These portraits were all 
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taken from life, and are accurate representations of the peculiar fea- | 
tures of prominent individuals of forty-three different tribes, inhabiting 
the southwestern prairies, New Mexico, California, and Oregon. The 
faithfulness of the likenesses has been attested by a number" of intelli- 
gent persons who have visited the gallery, and have immediately re- - 
cognised among the portraits those of the individuals with whom fhe 
have been per sonally acquainted. ‘The artist expended in the work of 
obtaining these pictures ten years of his life, and perseveringly devoted | 
himself £0 his task in the face of difficulties and dangers which enthu- 
siam in the pursuit could alone enable him to aeonnen The Institu- 
tion has published a descriptive catalogue of these portaits, which are of 
interest to the ethnologist as representatives of the peculiar physiogno- 
my, as well as of many of the customs, of the natives of this continent. 


Lectures of the Institution. 


Public lectures have become one of the characteristics of the day, 
and next to the press, perhaps, tend, more than any other means of dif- 
fusing knowledge, to impress the public mind. ‘The liberal price paid 
by the Lowell Institute, and some of the associations in our large cities, 
induces men of reputation to devote themselves to the preparation of 
popular lectures. In some parts of the country a number of adjacent 
cities or villages enter into an arrangement by which the same lecture 
may be repeated, in succession, at each place; and in this way the 
amount paid becomes sufficient to call forth the best talent. A plan of 
this kind has been adopted by the Athenzeum of Richmond, Virginia, 
with reference to the lectures before the Smithsonian Tnstitanoi the 
effect of which has been mutually beneficial. Popular lectures appear 
better adapted to present literary and historical facts, and to give 
information relative to subjects of art and of morals, than to impart 
a knowledge of scientific principles. These require more attention and 
continuous thought than can be generally expected from a promis- 
cuous audience. Hence the scientific lecturer frequently aims at a 
brilliant display of experiments, rather than to impress the mind with 
general principles. 

Local lectures are too limited in their influence to meet a proper 
interpretation of the will of Smithson; yet they were ordered by Con- 
gress, and are calculated to do more good in this city than in any other 
part of the Union. 

In selecting lecturers, the consideration of mere popular effect has 
not been regarded. The persons chosen have been such as to give 
weight to aie lecture, and to reflect credit on the Institution. The 
object has been to give instruction rather than amusement—to improve 
the public taste r mien than to elicit popular applause. The Institution, 
to be respected, must maintain a dignified character, and seek rather 
to direct public opinion than to obtain popularity by an opposite 
course. 

The moral effect which the lectures have on the city of Washington 
cannot be otherwise than beneficial. When the weather is favorable, 
the room is every evening crowded before the hour of commencement 
with an intelligent audience. The lecturers have generally been per- 
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sons irom a distance, who have expressed surprise to find such a large 
and respectful attendance in a city which is commonly thought to be 
exclusively devoted to politics and amusement. The plan of. inviting 
gentlemen of reputation and influence from a distance renders fie 
Smithsonian operations familiar to those best qualified to appreciate 
their value, and best able to give a correct account of the character of 
the Institution in their own digmicn of country, as well as to vindicate 
its claims to the confidence and friendly regard of the public. The 
results of this course, and the distribution of the volumes of Contribu- 
tions to colleges and other institutions, it is hoped, will so establish the 
Institution in the good opinion of the intelligent and influential part of 
the community, that it may bid defiance to the assaults of those who 
are ignorant of its true character, or are disappointed 1 in not sharing its 
fpnure without the talents or the industry to win them. 


The following is a list of the titles of lectures given during the last 
session of Congress, with the names of the ge ntlemen by whom they 
were Helinered- : 

A course of three lectures by Dr. E. K. Kane, U.S. N., on Arctic 
Exploration. 

A course of three lectures by President Mark Hopkins, of Williams 
College, on Method applied to Inve ssuigation. 

A course of four lectures by Prof. W. B. Rogers, of the University 
of Virginia, on the Phases of the Atmosphere. 

A course of twelve lectures by Dr. Benjamin Silliman, sen., of Yale 
College, on Geology. 

A course of two lectures by Prof. C. C. Felton, of Harvard Univer- 
sity, on Greek Literature. 

One lecture, by Job R. Tyson, esq., of Philadelphia : : Queen Eliza- 
beth and Oliver Cromwell, their characters and times, contrasted and 
compared. 

A course of six lectures by Dr. B. A. Gould, jr., of Cambridge, on 
the Recent Progress of Astronomy. 

A course of six lectures by Prot. Louis Agassiz, of Cambridge, on 
the Foundation of Symmetry in the Animal Kingdom. 

A course of six lectures by Prof. B. Silliman, jr., on the four ancient 
elements—Earth, Air, Fire, and Water. 

Omitted from previous report: A course of twelve lectures by Dr. 
Henry Goadby, on the Structure and Functions of Insects. 

In the last Report to the Regents some general remarks were made 
relative to the library and museum, and nothing has since occurred to 
change the opinions then expressed. On the contrary, the experience 
of another year has tended to confirm these opinions, and to clearly 
exhibit the fact that it will be impossible to continue with the present 
income some of the most important operations, and rigidly adhere to 
the resolution of the Regents of 1847, to devote one half of the whole 
income to the library and museum, besides all the expenditures still 
required on the building for the accommodation of these objects. By 
a reference to the annual reports of the Executive Committee, it will 
be seen that the general incidental expenses have continually increased 
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from year to year; and it is evident that they must continue to increase 
in a geometrical ratio, on account of the greater repairs which, in time, 
will be required on the building. After deducting from the income the 
cost of repairs, lighting, and heating; of messenger, attendants, and 
watchmen; of stationery, transportation, and postage; after dividing 
the remainder by two, and deducting from the quotient the expense of 
the public lectures, the final sum to be devoted to the most important, 
and, indeed, the only legitimate object of the bequest, is exceedingly 
small. 

The attempt has, however, been made in good faith to carry out the 
resolution of February, 1847; and if items which may properly be 
charged to the library and collections were added to this side of the 
account, the balance up to the present date would be im favor of the 
active operations. But the plan has not been found to work well ia 
practice. ‘The income is too small properly to support more than one 
system of operations, and therefore the attempt to establish and sustain 
three departments, with separate ends and separate interests, must 
lead to inharmonious action, and consequently to diminished usefulness. 

However proper such a division of the income might have been in 
the beginning, in order to harmonize conflicting opinions, and to submit 
with proper caution the several proposed schemes to a judicious trial, 
the same considerations do not now exist for its continuance ; changes 
have since occurred which materially alter the conditions on which the 
resolution was founded. The plan of active operations was not at first 
fully understood even by the literary men of the country. It was 
considered chimerical, and incapable of being continued for any length 
of time ; and hence it was thought important to provide for the means 
of falling back upon a library and collections. The experience of six 
years has, however, established its practicability and importance, and 
it is now considered by the great majority of intelligent persons 
who have studied the subject, the only direct means of realizing the 
intention of the donor. Again: the building was to have been finished 
in five years, and the income after this was to be increased by the 
interest on the remaining surplus fund; but the Regents have found it 
necessary, for the better security of the library and museum, to add fifty 
thousand dollars to the cost of the edifice; and ten years will have 
elapsed from the beginning, instead of five, before any income from 
the surplus fund will be available. This additional expense is not 
incurred for the active operations, and the question may be asked 
whether they ought to bear any part of this additional burden. Further- 
more, at the time the division was made, it was thought obligatory on 
the part of the Institution to support the great museum of the Exploring 
Expedition ; but the Regents have since concluded that it is not advisa- 
ble to take charge of this collection ; and Congress, by its appropriation 
for the enlargement of the Patent Office, concurred in the opinion 
expressed in the Senate by the Hon. Jefferson Davis, that it was a gift 
which ought not to be pressed upon the Institution. The inquiry may 
also, in this case, be made, whether it is advisable in the present state 
of the funds, and the wants of the active operations, to expend any 
considerable portion of the income in the production of a collection 
of objects of nature and art. Again: the active operations are procur- 
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ag annually for the library, by exchange, a large number of valuable 
books, which, in time, of themselves will form a rare and valuable 
collection ; and even if the division of the income is to be continued, 
a sum equal in amount to the price of these books ought to be charged 
to the library, and an equal amount credited to the active operations. 

Though a large library connected with the Institution would be 
valuable in itself, and convenient to those who are in the immediate 
vicinity of the Smithsonian building, yet, as has been said before, it 
1s not essential to the active operations. It would be of comparatively 
little importance to the greater number of the co-laborers of the Insti- 
tution, who are found in every part of the United States, and are not 
confined even within these limits. The author of the great work 
on the American Algze, now publishing in the Smithsonian Contribu- 
tions, is a resident member of Trinity College, Dublin; and very 
tew of the authors of the Smithsonian memoirs reside in Washington. 
The libraries, therefore, of the whole country, and in some cases of 
other countries, are at the service of the Institution, and employed for 
its purposes. 

Similar remarks apply to the museum. It is not the intention 
of the Institution to attempt to examine and describe within the 
walls of its own building all the objects which may be referred to it. 
To accomplish this, a corps of naturalists, each learned in his own 
branch, would be required, at an expense which the whole income 
would be inadequate to meet. In the present state of knowledge, that 
profound attainment necessary to advance science can be made by 
an individual, however gifted, only in one or two narrow lines; and 
henee several members are required to complete a single class in any 
of the learned academies of Europe: therefore the plan which was 
once proposed, of establishing on the Smithsonian fund an academy 
of associated members, was entirely incompatible with the limited 
income of the Institution. The more feasible and far less expen- 
give organization was adopted, of referring, for investigation, all sci- 
entific questions of importance, as well as objects of natural history, 
to persons of reputation and learning in different parts of the United 
States, and perhaps, in some cases, in foreign countries. By the 
operation of this plan, which has been found eminently practicable, 
the collections, as well as the libraries of the whole country, are ren- 
dered subservient to the use of the Institution. 

There can be but little doubt that, in due time, ample provision will 
be made for a brary and museum at the capital of this Union worthy 
of a government whose perpetuity depends upon the virtue and intelli- 
gence of the people. It is, therefore, unwise to hamper the more im- 
portant objects of this Institution, by attempting to anticipate results 
which will be eventually produced without the expenditure of its 
means. 

The prominent idea embraced in the Smithsonian organization, is 
that of co-operation and concerted action with all institutions and indi- 
viduals engaged in the promotion of knowledge. Its design is not to 
monopolize any part of the wide fields of nature or of art, but to invite 
all to partake in the pleasure and honor of their cultivation. It seeks 
not toencroach upon ground occupied by other institutions, but to ex- 
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pend the funds in doing that which cannot be as well done by other 
means. It gives to the words of Smithson their most liberal inter- 
pretation, and ‘increases and diffuses knowledge among men’ by pro- 
moting the discovery of new truths, and by disseminating these in 
every part of the civilized world. 
Respectfully submitted, 
JOSEPH HENRY, 


Secretary Smithsonian Institution. 
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SMITHSONIAN INSTITUTION, 
Washington, February 28, 1855. 
Sir: In behalf of the Board of Regents, I have the honor to submit 
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Operations, expenditures, and condition of the Smithsonian Institution. 
I have the honor to be, very respectfully, your obedient servant, 
JOSEPH HENRY, 
Secretary Smithsonian Institution. 
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President of the Senate. 
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REPORT OF THE SECRETARY. 


To the Board of Regents of the Smithsonian Institution : 


GENTLEMEN: It again becomes my duty to present to your honor- 
able Board the Annual Report of the present condition of the Smith- 
sonian Institution, and of its operations during the year 1854. 

In this report I shall follow the course adopted in the previous ones,, 
namely, to state such facts as may appear to be necessary to a con- 
nected history of the Institution, and to offer such suggestions as may 
seem important in reference to its future management. 

At no period since the commencement of the Institution has it at- 
tracted more attention, or given rise to more discussion, than during 
the past year; but, thanks to the liberality of Congress, who ordered 
the printing of twenty thousand extra copies of the last report, to which 
were appended all the preceding reports of the secretary, together with 
sundry other documents, ample means have been afforded the reading 
public to become acquainted with the will of Smithson, his pursuits in 
life, with the law of Congress establishing the Institution, and with all 
the acts of the Regents in the discharge of their duty. 

That the disposition of a bequest of so novel a character, the inten- 
tion of which was so briefly though comprehensively expressed, should 
give rise to a diversity of opinion, or that the act of Congress in refer- 
ence to it, which received repeated amendments, and was passed, after 
a discussion of several years, by a small majority, should be differently 
construed, is not surprising. 

In the language of Mr. Adams: “A British subject, of noble birth 
and ample fortune, desiring to bequeath his estate to the purpose of 
increasing and diffusing knowledge throughout the whole community of 
civilized man, selected for the repository of his trust, with confidence 
unqualified, the United States of America. In the commission of every 
trust there is an implied tribute to the integrity and intelligence of the 
trustee ; there is, also, an implied call for the faithful exercise of those 
properties to the fulfilment of the purposes of the trust. The tribute 
and the call acquire additional force and energy when the trust is com- 
mitted for performance after the decease of him by whom it is confided, 
and when he no longer exists to witness or constrain the effective fulfil- 
ment of his design. ‘The magnitude of the trust, and the extent of con- 
fidence bestowed in the committal of it, do but enlarge and aggravate 
the obligation which it carries with it. The weight of duty imposed 1s: 
in proportion to the honor conferred by confidence without reserve.” 

‘The principal purpose of Mr. Smithson was, evidently, the discovery 
of new truths, the invention of new means for the enlargement of human 
power, and not the mere communication of knowledge already pos-- 
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sessed. In this point of view the bequest assumes an interest of the 
highest order, peculiar to itself, most happily adapted to the character 
of our republican institutions, and destined, if administered in the spirit 
in which it was bestowed, to command the grateful acclamations of 
future ages.”’ No restriction is made as to any kind of knowledge ;_ but 
it is knowledge, the source of all human wisdom and beneficent power, 
which is to be increased and diffused; ‘“‘ knowledge, which as far tran- 
scends the postulated lever of Archemides, as the universe transcends 
this speck of earth upon its face; knowledge, the attribute of Omnipo- 
tence, of which man alone, in the physical and material world, is per- 
mitted to participate.”” Let not, then, any branch or department of 
human knowledge be excluded from its equitable share of this bene- 
faction. Again, no nation, community, or class of men, is designated 
as the special recipient of this bounty; and it would be inconsistent 
with the self-respect of a great confederated nation to receive, from the 
hands of a foreigner, a liberal fund for the increase and diffusion of 
knowledge throughout the world of man, and to apply it exclusively to 
its own purposes. 

The Regents, at their first session, conscious of the importance and 
magnitude of the trust confided to them, and of the responsibilities which 
devolved upon them, gave to the whole subject attentive and laborious 
consideration. ‘They were impressed with the fact that the object of 
the law was to carry out the will of Smithson, and if there were any 
doubtful points, it was their duty to construe them with a view to this 
object. In conformity with this a plan was adopted, which, while it 
fulfilled all the requirements of the law, was in strict accordance with 
a logical interpretation of the will of the donor. This plan, after seven 
years’ experience, has been found to realize all the hopes and anticipa- 
tions which were entertained in regard to it by its most sanguine advo- 
cates; and, though it was adopted provisionally, to be changed or 
modified as circumstances might indicate, yet no essential alteration 
has been considered necessary by those best acquainted with its ope- 
rations. It is true that it is not, perhaps, in all respects, the simplest 
plan which could have been designed for carrying out the will of the 
testator; and had the Regents been entirely unrestricted, they would 
probably have devoted a less portion of the income to local objects ; 
but, under all the conditions of the problem, it is believed that it was 
the best which could have been adopted to produce the desired result. 
And it may not be too much to say, that the present condition of the 
Institution, as to general reputation and financial prosperity, is much 
more favorable than experience in the management of public trusts 
would reasonably have led us to anticipate. 

All the requirements of the act of Congress, in the opinion of the Re- 
gents, have been faithfully and fully observed. Liberal provision has 
been made for the accommodation of a library, a museum, and a gal- 
lery of art, with lecture rooms and a laboratory, in the construction of 
a building which has cost $300,000. A library has been commenced 
nd means devised for its continual extension, which will soon form the 
best special collection of valuable works pertaining to all branches of 
positive knowledge to be found in this* country. The books which it 
now contains, if estimated by the prices paid for those which have 


THE SMITHSONIAN INSTITUTION. 9 


been purchased, may be valued at not less than $40,000. A museum, 
the most complete of any in existence in several branches of the natu- 
ral history of the North American continent, has been collected, which 
has been valued at $30,000. A valuable and extensive cabinet of ap- 
paratus, consisting of instruments of illustration and research, has been 
formed. A beginning has also been made of a gallery of art, consisting 
of a choice collection of specimens of engravings by the old masters. 

Not only have the objects specified by Congress received due atten- 
tion, but also by a series of active operations the influence of the Institu- 
tion has been extended to almost every part of our own and foreign 
countries. The publications, the exchanges, and the researches which 
have been instituted and prosecuted by the Institution, have indissolu- 
bly connected the name of Smrruson with the progress of knowledge 
in our day. 

In accomplishing these objects the funds have not been exhausted, 
nor have debts been incurred. On the contrary, by strict adherence 
to a well devised system of finance, not only does the fund originally 
bequeathed by Smrruson remain undiminished in the Treasury of the 


United States, but there is now on hand nearly $140,000 of unex- | 


pended income to be added to the principal. 

In other words, the funds and property are now estimated at double 
the amount of the original bequest. 

The plan of increasing and diffusing knowledge by means of re- 
searches and publications is in strict accordance with the will of Smith- 
son. It embraces as a leading feature the design of interesting the 
greatest number of individuals in the operations of the Institution, and 
of extending its influence as widely as possible. It supplies a want 
which has long been felt in this country, and offers a greater induce- 
ment to profound study by rendering the products of original research 
more available than any other plan heretofore proposed. Every one who 
makes a discovery in any department of knowledge must of necessity 
be somewhat in advance of the reading public, at least in the special 
branch to which his discovery pertains; and therefore the numbergof 
readers, and consequently of purchasers of a work giving an account of 
these discoveries will be comparatively small. ‘I have frequently 
congratulated myself,” says one of our collaborators, ‘upon living at 
a time when an Institution exists in our country which would publish 
discoveries and original investigations or positive additions to know- 
ledge, without expense to the author. What would not poor Morton 
have done had he been able in this way to publish his researches, 
whereas his single work on Crania Americana was given to the world 
at the loss of several thousand dollars.” 

The Institution does much more than ordinary societies in the way 
of stimulating research. It not only gives to the world with the stamp 
of its approval the various papers which constitute its contributions to 
knowledge, but in a large number of cases it furnishes materials and 
pecuniary means for carrying on the investigations. The aid which it 
affords in this way, though small in amount, is sufficient to determine 
whether an investigation shall be prosecuted to a successful termina- 
tion or abandoned almost at its very commencement. 

It was at first proposed to offer premiums for original memoirs on 
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different branches of knowledge ; but it has been found by experience 
that the inducements held out by the offer of publication free of ex- 
pense under the sanction of the Institution, and the assistance which is. 
occasionally afforded, will produce more material of the first quality 
than will exhaust the small portion of the income which can be devoted 
to researches and publication. 

In first proposing the system of literary exchanges which is now ex- 
tended over every part of the civilized world, a promise was made to 
all the foreign societies which should send their transactions to the 
Smithsonian library that, on the part of the Institution, at least one 
quarto volume of original contributions to knowledge would annually 
be given in return. ‘The experience of seven years has rendered it 
evident that this promise can be fully redeemed. Indeed, were the 
funds. sufficient, two large volumes might be published in the same: 
time. 

The seventh volume is nearly completed, and will be ready for 
distribution in the course of a few weeks. It will contain a number of 
memoirs, the largest of which are on the subject of American antiqui- 
ties. An account of one of these, viz., that on the Effigy Mounds of 
Wisconsin, was given in the last report. 

A number of memoirs have been examined and accepted for publica- 
tion since the date of the last report. ; 

1. A paper has been prepared at the special request of the Institution, 
byS. F. Haven, esq., librarian of the American Antiquarian Society, Wor- 
cester, Massachusetts, which will form a part of the seventh volume. 

Its intention is to give a retrospective view of the progress of know- 
ledge and opinions relative to the whole subject of American antiquities. 
For this purpose the author has, in the first place, presented a sum- 
mary of the opinions of early writers upon the question of the origin 
and sources of the native population of this country, and in this con- 
nexion has noticed some of the more prominent writers of later date 
who have sustained one or other of the ancient hypotheses. 

In the second place he has considered the accounts of the early 
Spanish and French adventurers, and the reports of the Jesuit mission- 
aries, who first became acquainted with the inhabitants in their native 
condition, so far as those accounts have a bearing on the origin and 
uses of the earth-works of this country. 

In the third place he has sought to ascertain the names of the early 
explorers who examined and described any of these ancient remains, 
and to give the extent of their investigations. 

He has next followed the succession of observations and speculations 
of different periods down to the present time ; and, lastly, he has given 
a concise resumé of the facts which have thus far been established. 

These are, lst. The nature and extent of the aboriginal monuments 
in the United States east of the Rocky mountains ; 

2d. Their location relatively to one another and to different portions 
of the country ; 

3d. Their affinities to the works of existing or recently extinct tribes. 

The memoir is intended to have a bibliographical character, so far 
as this could be effected without interrupting the continuity of the nar- 
rative. It will be found important, not only in pointing out what has 
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been done and thought on this interesting subject, but also in indicating 
definite points of further research. 

The preparation of this article has cost the author no small amount 
of labor. ‘The information was principally to be found in publications 
which, in their day, had but a limited circulation; and now, even, 
when known to exist, are not easily found. It may be interesting to 
mention that there have been several periods during which attention 
has been particularly directed to the aboriginal remains of this country, 
and between them intervals of time in which they excited compara- 
tively no interest. Before the war ofthe revolution, investigations had 
been commenced, which were of course suspended or terminated by 
that event. After peace was restored and military stations were 
established in the interior, and settlements began to be extended beyond 
the Ohio, accounts of remarkable works were published in the miscel- 
laneous periodicals of the day. The officers of the army were the 
principal explorers ; but two of the most active of these, General Par- 
son and General Heart, were removed by death; and as the mounds 
became more familiar to the settlers, the interest in them comparatively 
declined. After the war of 1812, they again became the object of 
inquiry, which resulted in the publication of Mr. Atwater’s researches 
under the auspices of the American Antiquarian Society. Since then, 
though occasional articles appeared, no important additions were made 
to our knowledge in regard to them until the publication of the first 
volume of the Smithsonian Contributions. The reputation acquired by 
this work has induced a number of other laborers to enter the field, 
which, we trust, will soon be fully explored. Indeed, it is believed 
that samples of nearly every variety of earth-work to be found within 
the limits of the territory of the United States, east of the Rocky moun- 
tains, have been figured in the publications of the Institution. It is 
imtended, however, to continue to collect all the information which may 
be obtained, and in due time to publish: a map of the relative position 
of all the works which are found to exist, at least within the limits of 
the United States. e 

The Institution from the first has given particular attention to an- 
tiquities, philology, and other branches of the new and interesting 
department of knowledge called ethnology, which relates to the natural 
history of man in his physical, moral, intellectual, and westhetical char- 
acteristics. It is a common ground, in the cultivation of which lovers 
of literature and science are equally interested. The works we have 
thus far published on these subjects have elicited the highest commend- 
ations, and the Smithsonian Contributions are now generally referred to 
as containing important materials for their elucidation. 

2. Some years ago an artist of considerable merit and great accuracy, 
Mr. Sawkins, visited the celebrated remains of ancient architecture at 
Mitla, in the State of Oajaca, Mexico. Mr. Sawkins made careful 
drawings of the ruins by means of a camera lucida, and recorded his 
observations upon the spot. Within afew months these drawings and 
memoranda have come into the possession of Mr. Brantz Mayer, of 


Baltimore, whose writings upon Mexico and' its antiquities have been 


very largely circulated in this country during the last six or seven 
years. Mr. Mayer considered Mr. Sawkins’s sketches and observations 


wee: 


t 


ke NINTH ANNUAL REPORT OF 


as of so much value to the aboriginal history of our continent, and 
especially in completing the links of civilization between North and 
South America, that Be prepared a brief memoir upon Zapotec remains, 
which the Institution has considered it advisable to publish with the 
drawings. We are happy to believe that this contribution will in some 
degree “supply a deficiency which has been often acknowledged in 
regard to remains on the western slopes of the Mexican Cordillera. 

3. Another memoir presented to the Institution is on the Recent secular 
visitation of the Aurora Borealis, by Protessor Denison Olmsted, of 
Yale College. This paper partakes more largely of a hypothetical 
character han most of those which have been accepted for publication. 
The facts, however, which it contains are considered so important and 
so well deserving of permanent record, that they oatweigh this ob- 


jection. 


On the evening of the 27th of August, 1828, after a long absence of 
any striking appearances of the aurora borealis, there commenced a 
series of exhibitions which increased in frequency and magnificence for 
the six following years, arrived at a maximum during the years 
1835,-’6,"7, and after that period regularly declined in number and 
intensity until November, 1848, when, according to the author, the 
series appeared to come to a close. The occurrence, however, of 
three remarkable exhibitions of the aurora during September, 1851, 
and of another of the first class as late as February, 1852, indicate 
that the close was not as abrupt as was at first supposed, but still there 
was a diminution in the number of brilliant exhibitions after 1848. 
Professor Olmsted, in this memoir, gives the history of the foregoing 
series of auroras, which, i in his opinion, are the mostremarkable w ehiah 
have ever occurred since the first recorded observations. ‘The author 
first refers the several varieties of the aurora to six different forms, viz: 
1. Auroral light; 2. Arches; 3. Streamers; 4. Coronas; 5. Waves; 
6. Auroral clouds; and afterwards distributes these different forms into 
four distinct classes. The first is characterized by the presence of 
three out of four of the most prominent varieties, viz: arches, stream- 
ers, coronas, and waves. 

The second class is formed of a combination of two or more of the 
leading characteristics of the first class. 

The third class consists of the presence of only one of the rarer char- 
acteristics, either streamers or an arch, or irregular coruscations. 

Class fourth consists of the most ordinary form of the aurora, as mere 
northern twilight or a tew streamers. 

From the year 1780 to 1827 striking exhibitions of the aurora were 
seldom obseived, although, probably, a greater or less number of the 
inferior descriptions of those of the third and fourth classes occurred 
every year in our own latitude, and a still greater number in the 
regions nearer the poles. But aged persons w ho witnessed the dis- 
plays of 1827, 1835, 1836, and 1837, testify that they were similar to 
such as occurred in their youth from 1760 to 1781. Strange sights were 
described as having been see in the air during the old French war, 
which closed in 1763. From 1781 none of equal intensity had occur- 
red for nearly half a century ; the oa arch, therefore, and other 
striking accompaniments of the aurora of 1827 took us by surprise, and 
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were viewed with wonder by nearly all the existing generation. 
Immediately after this great aurora, exhibitions of the phenomenon 
became more frequent. From 1827 to 1848, 885 appearances of the 
aurora are given in the records referred to by the author. Of these, 12 
were of the first class, 45 of the second, 161 of the third, and 667 of the 
fourth. le, 

The author places the middle of the period about 1837; and by sub- 
tracting from this 65 years, he arrives at the middle of another visita- 
tion. The duration of the period he considers to be a little more than 
20 years. The middle of the next period of brilhancy, if this assump- 
tion be correct, will be about the beginning of the next century. What- 
ever may be the truth of this conclusion, the description of a large 
number of auroras which he has collected, given either from the records 
of others or from his own observations, renders his communication 
valuable. He does not adopt the hypothesis of the electrical origin of 
this meteor, but considers it connected with the phenomena of the 
zodiacal light. The most conclusive proof, however, of the truth of 
the former hypothesis is found in the fact of the disturbance of the 
magnetic needle, when delicately suspended, during the appearance of 
the aurora, and the actual transmission of currents of electricity along 
the lines of telegraphs which extend in a north and south direction. 
The last fact has been reported separately to us by different individ- 
uals belonging to the Smithsonian corps of observers. 

Though no complete explanation has been given of all the facts of 
the aurora, yet the most plausible hypothesis is that which attributes 
the phenomena to electricity generated principally in the torrid zone by 
evaporation. By this process the earth is rendered negative, and the 
vapor which ascends into the upper atmosphere highly positive. It is 
thence transferred towards the poles by the return trade winds, and 
descends to the earth to restore the equilibrium. A current of elec- 
tricity is thus constantly passing from the poles to the equator during 
the appearance of the aurora; and hence, according to this view, the 
disturbance of the needle. 

As an appendix to this paper, Peter Force, esq., of this city, has pre- 
sented to the Institution an extended series of notices of the aurora 
collected from all the publications in which they occur, from about 1827 
to the present year, arranged in order of time and of latitude. This will be 
a valuable contribution of facts towards a definite determination of the 
law and physical cause of these mysterious meteorological phenomena. 

It would scarcely be complimentary to the general intelligence of the 
public of the United States, if I were again to attempt to vindicate the 
importance of investigations like that of the aurora; and it may be a 
sufficient answer to those who would question it, to say that they are 
such as particularly occupied the attention of Smithson himself, and 
that they must, consequently, be included as a part of that knowledge 
which it was the intention of his bequest to increase and diffuse among men. 

4. The next paper is on the Tangencies of circles and spheres, by 
Major B. Alvord, of the United States army. It consists in the solution 
of a series of problems which have at different times exercised the 
ingenuity and skill of the geometer. It was referred separately for 
examination to Professor Lewis R. Gibbes, of Charleston, South 
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Carolina, and Professor A. E. Church, of West Point. In the language 
of one of the examiners: ‘The solutions of the problems relating te 
the circles, though not entirely original, are yet brought more directly to 
depend upon the fundamental principle of tangency as enunciated by 
the author, and are more elegant, thanthose given in any works with 
which I am acquainted. The paper also presents the only clear and 
complete explanation of the number of solutions and of the various 
positions of the tangent circles (and spheres) in each case that I have 
seen. I have not been able to find heretofore any complete solutions 
of all the problems relating to the sphere. Those of the author of the 
memoir are accurate, and easy to be understood by any person familiar 
with the elements of solid and descriptive geometry, and I think their 
publication will furnish a valuable addition to geometrical knowledge.’ 

It is a fact not without interest, that an officer of the army is enabled, 
while discharging his duty at a distant post of the frontier of our country, 
to concentrate his thoughts, and exercise his talents, on so abstruse a 
part of pure mathematics. The paper will be illustrated by three 
engraved plates in quarto. 

5. A dictionary of the Chippewa language has been offered to the 
Smithsonian Institution for publication by the Rev. 8. A. Belcourt, a 
missionary among the Indians of British America. He has devoted 23 
years to the study of this language. He urges its adoption by the In- 
stitution on the ground that in all probability this work, which, to use 
his own language, ‘has cost me so many years of labor and nights of 
thought, and which, in my humble opinion, will be valuable to science 
and philanthropy, especially to philology, will forever be lost; and who 
would undertake a work of such magnitude after learning the fate of 
this?” 

The language of the Oyibewas, according to the author, is the parent 
of all the dialects existing from the mouth of the St. Lawrence north 
and following the 27th parallel to the source of the Missouri. Were 
the present funds of the Institution sufficient for the purpose we should 
not hesitate to accept this work, and we are not entirely without hope 
that some means may be procured independent of the Institution to de- 
fray a considerable portion of the expense of its publication. 

CorRESPONDENCE.—During the past year the Institution has received 
a large number of communications asking information on a variety of 
subjects, particularly in regard to the solution of scientific questions, the 
names and characters of objects of natural history, and the analysis of 
soils, minerals, and other materials which pertain to the industrial re- 
sources of the country. Answers have in all cases been given to these 
inquiries, either directly by the officers of the Institution, or by reports 
from the Smithsonian colaborers. Very frequently certificates are re- 
quested as to the value of certain minerals, with a view to bring them 
into market ; but in these cases the inquirers are referred to certain re- 
liable analytical chemists, who make a business of operations of this 
kind. The information procured and given at the expense of the Insti- 
tution is such as relates to the general diffusion of knowledge, and not 
to that which may immediately tend to advance the pecuniary interest 
of individuals. Requests are often also made to have experiments in- 
stituted for testing proposed applications of science to the arts; and 
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provided these can be tried with the apparatus of the Institution, and 
the results which may flow from them are to be given to the public 
without the restriction of a patent, the request is granted. ° 
Expiorations, Researcues, &c.—(1.) About the beginning of the 
year 1853, Lieutenant D. N. Couch, U.S. A., communicated to the Smith- 
sonian Institution a proposition to make at his own expense a scientific 
exploration in the States of Mexico, adjoining the lower Rio Grande. 
After this proposition was duly considered, and the details of the plan 
arranged, it was commended by me in a letter to the Secretary of 
War, and a request made that Lieutenant Couch might have leave of 
absence for the purpose of carrying out his design. The request was 
granted, and this young officer soon after embarked on his expedition. 
He was furnished with instructions and apparatus by the Institution, 
and his attention was especially directed to the existence in Mexico of 
a valuable collection of manuscripts and specimens in natural history, 
of which information had been communicated to us. He was requested 
to examine and report as to its character. He found the manuscripts 
to contain a large amount of historical and geographical intormation, 


chiefly pertaining to the States of the old republic which lay between 


the Sabine and Sierra Madre, and a series of maps and results of to-- 
pographical and meteorological observations. The collections in natu- 
ral history consisted of specimens in botany, zoology, mineralogy, &c. 

These collections were made by Luis Berlandier, a native of Swit- 
zerland, and a member of the Academy of Geneva. He came to 
Mexico in 1826, for the purpose of making a scientific examination of 
that country. Soon after his arrival he was appointed one of the 
Boundary Commission organized by the then new republic, with the 
object of defining the boundaries, extent, resources, &c., &c., of the 
northern or frontier States. This position gave him unusual facilities 
for observation and investigation relative to the character of the coun- 
try, and for making collections of its natural history. He, however, 
never returned to his native country, but married and settled in 
Mexico, and continued his researches until the period of his death in 
1851. Lieutenant Couch purchased the whole collection from the 
widow of the deceased, and transmitted it immediately to the Institu- 
tion, which bore the expense of transportation. It contains matter 
which would be valuable to the general government, and which it is 
hoped will be purchased, and a sufficient sum paid to reimburse the 
cost of procuring it. In the appendix will be found a catalogue of the 
manuscripts. 

Lieutenant Couch himself collected a large number of specimens in 
natural history, which were presented to the Institution, and have al- 
ready been examined and described. Among the specimens of mine- 
ralogy is a remarkable meteorite, weighing upwards of 250 pounds, 
portions of which have been analyzed by Protessor J. Lawrence Smith, 
in our laboratory, and by Dr. Genth, in Philadelphia. 

The scientific explorations in natural history, made under the aus- 
pices of the Smithsonian Institution during 1854, were those of Dr. Hoy, 
Mr. Barry, and Professor Baird. That of Dr. Hay was made in west- 
ern Missouri and Kansas, and occupied about a month; during which 
he gathered together large collections of North American vertebrata, 
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and forwarded them to the Institution.. Mr. Barry took northern Wis- 
consin for the field of his labors, and spent several months in traversing 
the State, penetrating into various regions scarcely visited before by the 
white man. Several lakes and s@reamae: not on the map, were discov- 
ered, and named by him. His most important results consisted in very 
full series of fishes from many localities. Professor Baird spent six 
weeks on the coast of New Jersey, at Beesley’ s Point, collecting speci- 
mens, and studying the habits of the marine fishes of the neighborhood. 
Thence he proceeded to several places on Long Island, especially to 
Greenport and Riverhead ; and afterwards made explorations at various 
points on and near the Hudson river, as far north as Sing Sing. Full 
series of fishes and crustacea were procured at all these places, and 
sent to the Smithsonian Institution. 

(2.) Terrestrial Magnetism—The observatory established at the 
_joint. expense of the Coast § Survey and the Institution, described in the 


tTast report, for determining the changes in the different elements of the 


magnetic force, has not yet been f fully supplied with all the necessary 
instruments. This has been occasioned by the illness of Mr. Brooks, of 


England, the inventor, who has not been able to furnish the apparatus 


# 


for recording the variations in the dip and intensity. The only part of 
the system which has been in partial operation, is that of the variation 
or declination instrument ; and in this, the glass cylinder which sup- 
ports the sensitive paper, and which is needed to render the record 
more perfect, is wanting. 

An attempt was made to supply this deficiency by means of a copper 
cylinder, coated with gold by the electrotype process. It was found, 
however, that the porosity of the gold allowed the acid to act upon the 
copper below, and thus to produce stains upon the paper. It is hoped 
this observatory will be fully equipped in the course of the present 
spring, and that a continued record will hereafter be kept up. 

It was mentioned in the last report, that a set of instruments had 
been furnished the Grinnell expedition under command of Dr. Kane. 
No intelligence, however, has yet been received from this expedition ; 
but should our most anxious hopes be realized in reference to this enter- 
prise, we doubt not a series of results will be obtained which will well 
repay the costof the instruments. If not, the Institution should receive 
some degree of commendation for aiding in an undertaking which re- 
flects so much honor on the intelligence and liberality of one of our 
citizens, and the gallantry and enterprise of a young officer of our navy. 

Four complete sets of instruments have been constructed in London 
for the Institution ; three of these have been purchased by the general 
government, and have been employed in the different surveying expe- 
Pitious: The fourth has been lent, in succession, to different individ 
als, for the purpose of accumulating magnetic observations in different 
parts of the United States. 

A simple instrument for determining the minute changes in the direc- 
tion of the magnetic needle, devised by Mr. J. E. Hilgar id of the United 
States Coast Survey, is now in the process of construction, under the 
direction of this Institution, for the Academy of Natural Sciences, 
California. The cost of this instrument is defrayed by the liberality 
of the President of the Academy, Dr. A. Randall. 
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Observations continued for a certain time at different periods along 
the coast of the Pacific, and compared with the photographic records 
obtained by the apparatus in thas Institution, would afford interesting 
results as to the simultaneous perturbations of the magnetic force at 
distant places on the same continent. 

Under the head of magnetism, it may be mentioned that a complete 
set of apparatus has been obtained from Ruhmkorff, of Paris, for ex- 
hibiting the facts of the new branch of science called dia-magnetism. 
A few years ago, but four metals were known to possess magnetic 
properties, namely, iron, nickel, cobalt, and manganese. It 1s now 
known that all bodies exhibit analogous phenomena when placed under 
the inductive influence of powerful magnets ; but they are not all simi- 
larly affecced. All bodies may, however, be divided into two classes : 
one in which polarity is developed at the extremities of a bar of the 
substance, as in the case of iron, and hence called simple magnetie 
bodies; and the other class, in which the polarity is transverse to 
the length of the bar, and the substance is hence called dia-magnetie. 
The simple repetition of these experiments in this country is of im- 
portance, and the apparatus may serve as a model for imitation to our 
Ingenious artists. 

(3.) On the 26th of last May, the central track of an annular eclipse 
passed over the northern part of the United States. The eclipse itself 
was visible over almost the entire area of the North American conti- 
nent; and as no obscuration of the sun of equal magnitude would 
again occur in this country until 1865, it was important that all the 
facilities possible should be afforded for observing its different epochs 
and phases, as well as the concurring phenomena. For this purpose, 
in conjunction with the superintendent of the Nautical Almanac, a large 
map, exhibiting the times of beginning and ending, and the amount of 
obscuration and phases of the eclipse for every part of the United 
States, Canada, and Mexico, together with tables and explanations, 
were prepared and distributed to all the observers in correspondence 
with the Smithsonian Institution. A set of minute instructions, pub- 
lished under the direction of the American Association for the Advance- 
ment of Science, was also presented to the same persons. Unfortu- 
nately, the weather proved cloudy over a considerable portion of the 
space covered by the central part of the shadow, though a number of 
interesting observations were made. The expense of the map and 
tables were defrayed jointly by this Institution and by the appropria- 
tion for the Nautical Almanac. 

The results of the observations, so far as they have been reported, 
have been published in the Astronomical Journal, edited by Dr. B. A. 
Gould, jr., Cambridge, Massachusetts. They are illustrated by pho- 
tographic impressions of the sun, made under the direction of Professor 
Bartlett, at West Point, and also by others, made under the direction 
of Professor 8. Alexander, of Princeton, New Jersey. The expense of 
these was borne by the Instituticn, for which full credit has been given. 

I may mention in this connexion that Professor Coffin, of Lafayette 
College, Pennsylvania, has presented to the Smithsonian Collections an 
mteresting map, on which are delineated the paths or central tracks of 
all the great solar eclipses of the nineteeath century which traverse the 
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United States. These are nine innumber. Seven of them have passed; 
the first of the remaining two will occur in October, 1865, and the 
other in August, 1869. 

There are but two journals exclusively devoted to astronomy now in 
existence. The first is published at the expense of the King of Den- 
mark, and the second in Cambridge, Massachusetts, by Dr. B. A. 
Gould, jr. The latter is intended to give the earliest intelligence of 
astronomical discoveries—particularly those made in our own country. 
At the last meeting of the British Association, the president commended 
this publication, and expressed a wish that it might be continued. I 
regret, however, to say that though no branch of science is cultivated 
with more ardor and success at the present time in the United States 
than astronomy, yet this work, so essential to its continued progress, 
is very inadequately sustained. Not only the labor of conducting it bas 
devolved upon the editor, but also a considerable portion of the ex- 
pense of its publication. The Smithsonian Institution has, from the 
first, subscribed for a number of copies, to be distributed among its 
foreign correspondents, and, rather than suffer so meritorious a work, 
which does so much service to the cause of science and credit to our 
country, to be discontinued, it might be well to enlarge the subscrip- 
tion. It is to be hoped that, in due time, donations and bequests will 
be made by liberal individuals for the support of scientific enterprises 
of this character. 

It is gratifying to learn that $10,000 of the Appleton bequest have 
been devoted to the publications of the American Academy, and an 
equal sum to those of the Historical Society of Massachusetts ; and we 
may venture to ask whether there are not, in this country, wealthy in- 
dividuals who can properly appreciate the importance of the labors of 
Dr. Gould, and establish his journal on a permanent foundation. 

(4.) The laboratory of the Institution, during the past year, has been used 
by Professor J. Lawrence Smith in the examination of American mine- 
rals ; and, on behalf of the Treasury Department, in investigations rel- 
ative to the different kinds of molasses imported into this country. He 
also made a series of analyses of meteorites, among which were four- 
teen specimens belonging to the cabinet of James Smithson, the founder 
of this Institution. 

An extensive series of experiments have been made during the last 
year, and are still in progress at the Institution, under the direction of a 
commission appointed by the Secretary of War, consisting of General 
Totten, Professor Bache, and myself, for testing the materials employed 
in the extension of the capitol. For the purpose of these investigations, 
we have employed the beautiful and ingenious machine invented by 
Major Wade, late of the United States army, which is so contrived as 
to give in pounds per square inch of the material, the resistance to 
crushing, to twisting, and to longitudinal and transverse fracture. The 
materials have been selected and prepared under the direction of Cap- 
tain Meigs, superintendent of the capitol extension; and the details of 
the manipulations and calculations have been entrusted to Mr. William 
Shippen. 

T'he commission has taken advantage of this opportunity to extend 
the experiments to a number and variety of other building materials 
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submitted to them from different parts of the United States ; and they 
hope to be allowed to extend their inquiries until they also embrace the 
comparative strength of the most important articles used in the arts. 
For example, it is of great practical importance to know the relative 
and absolute strength of cordage, and the various textile fabrics manu- 
factured by different processes from the raw materials produced in dif- 
ferent countries. No complete series of experiments has ever been 
made upon the strength of the varieties of American timber. Enqui- 
ries, however, of this kind involve much labor and considerable expense, 
and can only be properly carried on by the aid of the government 

(5.) Meteorology.—During the past year valuable additions have con- 
tinued to be made to our meteorological collections. Though changes 
have taken place in the individuals, the number of the observers report- 
ing immediately to the Institution is about the same as that given in the 
last report. A considerable number of full sets of standard instruments, 
made under our direction by Mr. James GrreEn, of New York city,* have 
been procured by observers, and the character of the meteorological 
returns has consequently continued gradually to improve in complete- 
ness and precision. ‘The records we have collected now form a copious 
store of valuable materials for the solution of many interesting problems 
relative to the meteorology of this country, which have been resorted 
to by several original investigators for data necessary to their researches. 
But to render these materials more generally available for the advance- 
ment of science, it is desirable to reduce them to tabular forms, and to 
publish them in as much detail as our funds will allow. In this way 
the greatest number of persons will have an opportunity of submitting 
them to the inductive process, by which general laws are deduced from 
particular facts. There is no part of physical science in which so 
much is to be done, even in the way of partial generalization, as in 
meteorology; and hence the importance of engaging as many minds as 
possible in its investigation. 

It is the policy of the Institution to furnish all the means in its pos- 
session to aid scientific research, and not to hoard up its treasures or 
confine their use to those who may be immediately connected with the 
establishment, or who may be supported by its funds. Co-operation, 
and not monopoly, is the motto which indicates the spirit of the Smith- 
sonian operations. It is with this view that I have been anxious to have 
the materials in our possession reduced to a form for publication ; and, 
indeed, it has been a source of much solicitude that we have not been 
able before this time to present to the observers the means by which 
they could compare the results of their records with those of others in 
different districts. Few persons, however, are aware of the labor, 
chiefly of a mechanical character, required to tabulate materials of this 
kind, and the cost of printing them in sufficient fullness of detail to ren- 
der them generally applicable to scientific or economical purposes. 
Besides this, [ regret to inform the Board that our attempts in the line 
of reduction have thus far not been successful. I employed for this 
purpose a person who seemed to possess all the requisite qualifications, 
and who engaged in the work with commendable industry and apparent 
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enthusiasm; but, Iam sorry to have to say that before the work was 
completed, he set up such claims to a personal right of prope®ty in it, 
and to a control over the manner in which it should be prepared and 
published, as were entirely incompatible with the rights of the Institu- 
tion, and with a due regard to its reputation. I was, ener obliged, 
after many attempts to induce an opposite course, to place the work in 
other hands. The reductions are now entrusted to Professor CorFrin, 
of Lafayette College, Pennsylvania, the author of the memoir on the 
winds of the North “American continent ; and from his established repu- 
tation for scrupulous exactness and punctuality, as well as for intellect- 
ual and moral qualities, we may confidently expect to have at least 
one part of the work ready for the press before the next session of the 
Board of Regents. 

The materials collected consist of two classes, viz: one which in- 
cludes all the records of observations published in books and periodi- 
cals, or contained in manuscripts which have been lent us for reduction ; 
and the other consists of the current observations, which now em- 
brace all the returns we have received for several years past. The reduc- 
tion of the first class, on which we have expended much money, was, I 
supposed, nearly ready for the press; but, on examination, it has be bh 
found necessary to subject the whole to a careful revision, in order to 
correct the errors in it which a critical examination has brought to light. 

It may be well to state, for the information of the public, that the 
appropriation which was made for the purchase of instruments to dis- 
tribute among observers has been exhausted, and that the experiment 
Was not as mueceeual as could have been wished. <A considerable 
number of the instruments were broken, and but comparatively few 
returns have been received. It does not, therefore, appear advisable 
to renew the appropriation with the portion of our income which can at 
present be devoted to meteorology. 

Blank forms are furnished liberally to individuals who may desire to re- 
cord the changes of the weather, or the progress of periodical phenomena. 

In order to prevent difficulties similar to those which have hereto- 
fore occurred, it is important to state that all communications on the 
subject of meteorology—and, indeed, on the general business of the 
establishment, should be addressed to the “Secretary of the Institution.” 
He alone is responsible to the Regents; and it is, therefore, necessary 
that he should have full knowledge and control of the correspondence. 

Excuancres.—The system of international exchange has been con- 
ducted with very important results during the last year. The additions 
to the library from this source exceed considerably, i in number, those 


of any previous year; amounting, in the aggregate, to over three thou- . 


sand volumes and parts of volumes. Many | of these consist of expen- 
sive works published by governments or institutions in Europe, and 
such as are not found in any other te. in this country. It will not 
be extravagant to estimate the value of these returns at three thousand 
dollars; since most of them are the current volumes of the year, and 
bear the high price of scientific periodicals. 

As mentioned 3 in previous reports, the Smithsonian Institution acts as 
the principal medium of communication between the scientific and lite- 
rary associations of the old and the new world. During the past year 


THE SMITHSONIAN INSTITUTION. 21 


the number of the societies avaihng themselves of the facilities thus 
offered has largely increased, including, among others, nearly all the 
State agricultural societies of America, publishing transactions. This 
result has been produced by a circular which was issued by the Insti- 
tution, early in the spring of last year, to make known more generally 
the system of exchange. Copious returns are being constantly received 
for the societies ; and an intercourse is thus established which cannot 
fail to produce important results, both in an intellectual and moral point 
of view. 

The governments of England and France have for some time admit- 
ted the packages of the Institution free of duty and without examina- 
tion. A request for a similar favor was made to the Prussian govern- 
_ ment, during the past year, and it has been liberally granted by the 
commissioners of the Zollverein. There is, therefore, no port to which 
the Smithsonian parcels are shipped where duties are charged on 
them—a certified invoice of contents by the secretary being sufficient 
to pass them through the custom-house free of duty. On the other 
hand, all packages addressed to the Institution, arriving at the ports of 
the United States, are admitted, without detention, duty free. This 
system of exchange is, therefore, the most extensive and efficient which 
has ever been established in any country. Its effect on the character 
and reputation of our own country can scarcely be too highly estimated ; 
while its influence, though silent, is felt in every part of the globe 
where literature and science are cultivated. 

Liprary.—A difficulty which occurred between the librarian and 
myself has led to his separation from the Institution; and, since the 
10th of last July, 1 have given the library, as far as my multiplied duties 
would allow, my personal supervision. With the assistance of Profes- 
sor Baird and others, means have been devised for improving its con-' 
dition and for rendering it more available for consultation. At present 
itis not thought advisable to appoint a special bibliographer, but to 
endeavor to conduct the business of the library by means of the assist- 
ants now employed, and by such temporary help as may be found 
necessary. An assistant has been employed to make a catalogue 
of all the books received by exchange, and to prepare the volumes and 
parts of volumes for binding. The list is now complete and will be 
appended to the next report to Congress, for the purpose of pointing 
out to our correspondents the deficiencies in the sets of transactions, 
and thus affording the opportunity to supply them. What we cannot 
procure in this way we shall endeavor to supply by purchase. 

I have also directed that the statistics of the library should be kept, 
namely, the number of different persons who come to read, and the 
number and character of the books they call for. During the last six 
months 150 different individuals have read or consulted 742 books in 
the library ; of these 400 were works of light literature, belonging to 
the copyright deposit. During the same period 2,576 names were 
entered in the registry of visitors. The principal value of the library 
has been to the officers of the Institution, and to other persons engaged 
in research connected with the Smithsonian publications. These, dur- 
ing the period above-mentioned, have drawn out of the library 450 
volumes, principally of a scientific character. 
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The reading room of the library receives the leading periodicals of 
this country and Great Britain, together with a number from France, 
Germany, &c.; and, therefore, offers desirable facilities for the reading 
community of Washington, and for those who visit the seat of govern- 
ment, to keep up with the general progress of knowledge; while by 
means of the more profound transactions of learned societies the student 
is afforded the opportunity of becoming acquainted with the advances 
made in special branches of literature and science. 

Very erroneous ideas have been entertained as to the amount which 
has been expended on the library. It is true the whole sum directly 
paid for books has not exceeded $14,139 16; but this does not include 
the binding, the transportation, the superintendence, and all the other 
expenses connected with an establishment of this kind. Neither does 
it exhibit the value of the books procured by exchanging the publica- 
tions of the Institution for the current volumes of learned societies, or 
the cost in clerk hire and postage of the books received from the copy- 
right system. ‘The whole expenditure on the library and operations 
connected with libraries, including a proportional part of the general 
expenses since the beginning of the Institution, is $71,429 45. ‘To this 
should be added at least $130,000 for the cost of the part of the build- 
ing devoted to the library, and we shall then have ai expenditure of the 
income of the Smithsonian bequest on the library and objects imme- 
diately connected with it of about $200,000. 

In the original programme of organization, a proposition was intro- 
duced by Professor Bache to render the Institution a centre of biblio- 
graphical knowledge, to which students in every part of the country 
could apply, by letter or otherwise, for information as to what books 
existed on a particular subject, and in what libraries they could be 
found. For this purpose a large number of works on bibliography have 
been obtained, and efforts have been made to procure copies of all the 
catalogues of libraries in this country. ‘To facilitate the answers to 
enquiries relative to the places where particular books could be found, 
it was proposed to secure three copies of each catalogue, one to be 
preserved in its original form, and the other two to be cut up, in order 
that the titles on each side of a leaf could be pasted on cards, and the 
whole arranged in drawers so as to form a general catalogue. Con- 
siderable progress was at one time made in this work, and several 
thousand cards were prepared by a bookbinder. 

It was, however, stopped in order to prosecute the system proposed 
by Professor Jewett, namely, that of forming a general catalogue of 
libraries by means of stereotyping separate titles. It appears to me, 
however, that the first plan ought to be carried out as far as possible, 
particularly in regard to collecting catalogues; and these should not be 
confined to those of the libraries of the United States, but embrace, as 
far as practicable, those of the libraries of Europe. It may happen 
that an extract may be required by a student from a book not to be found 
in this country, and that this can be effected through the correspondence 
of the Institution, provided the location of the work in Europe is known. 

About three years ago a series of experiments were undertaken at 
the expense and under the direction of the Institution for improving and 
applying a new method of stereotyping. The right to use the process 
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was purchased of the original inventor, but it was not found in a con- 
dition to be applied, particularly to stereotyping catalogues, and in 
order to improve it an artizan from Boston was employed under the 
immediate direction of the librarian. The experiments were success- 
ful, and the improved process has been employed by Mr. John C. 
Rives in printing the Congressional Globe. I was anxious that it should 
be generally applied, in order that the art might not depend on the 
contingency of the life or will of a single individual. Besides this, 
should the process be generally introduced, the use of it for the Institu- 
tion could be more cheaply procured by contract than by attempting 
to do our own work by a separate establishment in the building. I 
have, however, just learned that a patent has been applied for, in the 
name of the artizan before mentioned, for the very improvements which 
were made at the expense of the Smithsonian fund. This act, though 
it may be in accordance with the usages of employees under the gov- 
ernment, is not, in my judgment, compatible with the liberal spint of 
the will of Smithson. While due credit and proper remuneration should 
be given to any employee for his labors, the results should redound to 
the reputation of the Institution and to the general good of the public. 
This remark is also especially applicable to the claims set up by an 
employee in the meteorological department. 

During the past year the process of cataloguing the Congressional 
library in accordance with the plan adopted by this Institution has been 
carried on under the direction of Professor Jillson, of Brown Univer- 
sity. The whole number of titles catalogued has been 9,654, and 
of volumes 21,805. The stereotyping of the titles has been suspended 
for the present, in order to give the workmen who have been engaged 
on it an opportunity of applying the new art to the printing of the Con- 
gressioual Globe. It is hoped that an additional appropriation will be 
made during the present session of Congress suflicient to complete the 
whole catalogue. We shall then have the statistics necessary to ascer- 
tain the cost of preparation of a catalogue of this kind, and the means 
necessary to give definite information, in reference to it, to the principal 
libraries of the country. 

The edition of Notices of the Public Libraries in the United States, 
published by the Institution in 1851, is exhausted; and it will be 
necessary during the present year to collect the materials for a new and 
enlarged edition. A circular* for this purpose will be issued as soon 
as possible, and it is hoped that the work will be prepared in time to 
be submitted to Congress with the annual report tor 1855. I have 
entrusted the duty of collecting the materials for this purpose to Mr. 
William J. Rhees, who now occupies the place formerly filled by Dr. 
Foreman, the latter having been appointed to the position of examiner 
in the Patent Office. 

The purchases, though few in number, are of considerable value; 
and the additions from the system of exchange, as has before been 
stated, have increased in importance. The articles received on ac- 
count of the copyright law were more numerous last year than the 
year before, but not more valuable. 848 separate pieces of music 








*A circular distributed by the Institution is given in the Appendix to this Report. 
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have been received, for each of which two separate manuscript copies 
of every word of the title page was required. From this single fact 
it is evident that the operation of the present copyright law does not 
confer a material benefit upon the Institution, unless it be as a means 
of swelling the number of articles annually added to the library, which 
would appear to be at present a matter of some popular importance. 
It would be well to ask Congress, at least, to relieve the Institution 
from the burden imposed upon it by the additional postage to which 
we are constantly subjected on this account. * 

The additions to the library during the year 1854 are shown by the 
following table : 
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If we add these to the number given in the report of the librarian 
last year, we shall have the following— 


Aggregate to 1855. 
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* Since this was written, Congress has passed an act allowing all copyright publications to 
be sent to the Institution free of postage through the mail. A circular sent to all the pub- 
lishers in the United States on this subject will be found in the Appendix. 
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Museum anv Cotiections.—(].) The principal object of the Smith- 
sonian collection of specimens is to present a full illustration of the natu- 
ral history of North America. ‘The income is not sufficient to collect 
and support a miscellaneous museum to illustrate all the branches of 
the physical geography of the globe. Such an establishment can only 
be sustained by the general government. Were the Institution to em- 
brace all the opportunities which are afforded it to collect specimens, 
the cost of transportation alone would soon absorb the greater portion 
of the sum which can be devoted to this branch of the general plan of 
operations. We are, therefore, obliged to limit our exertions, and to 
direct them to objects which are more immediately necessary 1n facili- 
tating certain definite lines of research, and to leave to other institu- 
tions the collection of such materials as may be required to make up 
the complement of specimens necessary to represent the mineral and 
organic products of our continent. 

‘During the last year, the additions to the museum have been more 
numerous and valuable than in any previous period of the same ex- 
tent. Much has been done by parties aided more or less by the Insti- 
tution, and much by persons in an individual and independent capacity. 

The Institution has taken charge of the arrangement and _preser- 
servation of all the specimens obtained by the various expeditions 
of the government; but, as these embrace all objects of natural his- 
tory, they would scarcely fall within the plan of a special museum. 
The principal aim, therefore, in taking charge of all the specimens 
is not to swell the Smithsonian epilecten, but to preserve them from 
destruction, and to render them immediately available to science, with 
the hope that Congress will, at some future day, make a liberal appro- 
priation to support a national collection, of which these will form the 
nucleus. 

In order to carry out the general policy of the Institution, a liberal 
distribution of the duplicate specimens should be made to societies and 
other establishments in this country and abroad. During the past 
year something has been done in this line; and when the collections 
are properly arranged, and the number of duplicates ascertained, the 
system of distr®bution m: ay be so extended as materially to affect the 
progress of natural history in this country and the world. But the 
amount of good which may be done in this way must again be limited 
by the portion of the income which can be expended for this purpose ; 
due regard being had to the claims of all branches of knowledge, of 
which this is but one. 

The primary object of the establishment being kept constantly in 
view, the specimens in all cases will be open to the use of individuals 
who may desire to increase knowledge by original research; aud the 
only condition which will be required to be strictly observed is that 
full credit be given to the Institution for the facilities which it may 
afford. 

No branch of the operations of the Institution can be carried on with- 
out the expenditure of a greater amount of labor than might, at first 
sight, appear to be necessary. Some idea of that required to attend 
to the specimens added to the museum may be obtained from the fact 
that over 360 different lots, consisting of barrels, kegs, cans, boxes, 
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&c., besides many single specimens, have been received during the 
last year. All these had to be assorted, labelled, and recorded in 
books, and in most instances duplicate lists sent to the donors. In the 
case of smaller animals, large numbers of extra specimens are gener- 
ally collected, to serve for anatomical investigation, or for distribution 
and exchange. 

(2.) Achromatic Microscope.—In the first report of the Secretary 
it was mentioned that an individual, in the interior of the State 
of New York, had successfully devoted himself to the study and 
construction of the microscope, and was able to produce specimens of 
this instrument which would compete with the best of those constructed 
in Europe; and that, to do justice to the talents and labor of this person, 
Mr. Spencer had been requested to construct a microscope of the first 
quality, to be paid for by the Institution, if a commission appointed to 
examine it should find it capable of producing certain effects. The artist 
made a number of instruments which fully satisfied the conditions re- 
quired by the agreement, but which still fell short of the ideal standard 
of perfection which existed in his own mind. 

He has, however, at length completed a microscope, the perform- 
ance of which far exceeds that which was anticipated when the propo- 
sition was made; and the Institution has thus not only secured a valua- 
ble instrument of research, but has assisted in developing the talents 
and making more generally known the skill of a native artist of sur- 
passing merit. I may mention that Mr. Spencer has associated with 
himself Professor Eaton, of Troy, New York; and they are now able 
to supply the increasing demand in this country for this invaluable 
means of research which, within the last few years, has opened a new 
world to the physiologist and botanist, as well as to the investigator of 
morganic matter. 

(3.) Gallery of Art.—The Stanley collection of Indian portraits still 
remains deposited in the west wing of the building. They were re- 
moved, however, for a short time for exhibition at the Maryland Insti- 
tute, Baltimore, and the State Agricultural Fair at Richmond, Vir- 
ginia. They have constantly excited much interest, and it will be a 
subject of great regret if means cannot be procured to preserve entire 
a series of portraits which has been produced at so much labor and 
cost, and which is so faithful a representation of the peculiar physiog- 
nomy and costume of the different tribes of Indians now found within 
the boundaries of the territories of the United States. Mr. Stanley was 
engaged as the artist of the Pacific railroad survey under Governor 
Stevens, and has thus had an opportunity of adding much to his mate- 
rial for enlarging the collection. Since it was first deposited in the 
Institution he has also added to it portraits of several individuals be- 
longing to the Indian delegations which, within the last two years, 
have visited Washington. 

(4.) Professor Wilson, of the British Commission, appointed to attend 
the Exhibition at the New York Crystal Palace, presented to the Institu- 
tion, in behalf of the London Society of Arts, a collection of models, 
drawings and instruments, to facilitate instruction in the art of design. 
In order to render these immediately useful, they were lent to the School 
of Design, which has been established in this city by the Metropolitan 
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Mechanics’ Institute, under the charge of Professor Whitaker ; and they 
are still in possession of this society, and are not only valuable on ac- 
count of the immediate use to which they are applied, but also in serv- 
ing as patterns for imitation for other schools of a similar character. 

The Institution possesses, as has been stated in a previous report, a 
valuable collection of engravings by the first masters; but these have, 
from the first, been deposited in drawers, and have therefore not been 
accessible to the general visitor. It may be well, if the expense is not 
too great, to have them placed in groups, under glass, in large frames, 
and thus exhibited to all. 

Buirpinc.—The main building of the Smithsonian Institution is at 
length completed. During the last six years, the wings, the connecting 
ranges, and the apartments in the southern tower, have alone been occu- 
pied. The unfinished condition of the edifice has undoubtedly pro- 
duced an unfavorable impression on the numerous strangers who visit 
the city of Washington. The object, however, of the delay, as has 
been repeatedly stated in previous reports, was, first, that a more per- 
manent building, and one better adapted to the uses of the Tnstitution, 
might be provided; and secondly, that funds might be saved from the 
accruing interest to furnish an additional income sufficient at least to 
defray the annual expense of so large and costly an edifice. Both 
these objects have been attained. The interior of the building, instead 
of being constructed of wood and plaster, as was originally intended, 
has been finished with fire-proof materials; and improvements have 
been made in the plan first adopted which render the edifice better 
suited to the purposes for which it was intended. ‘The first story con- 
sists of one room 200 feet long and 50 feet wide, which can be divided 
by a screen into two apartments, one of which may be devoted to the 
library and the other to the museum. ‘The second story is divided into 
three spaces, the middle one of which is occupied by the great lecture 
room, capable of containing 2,000 persons, and constructed on acous- 
tic and optical principles. It is believed that this room is the most per- 
fect of its kind in this country, and that it will serve as a model for 
apartments ofa similar character. The spaces adjoining the lecture room 
east and west form rooms each fifty feet square, which may contain 
cases around the walls tor apparatus and other collections of objects of 
art, and at the same time serve for meetings of societies or for lectures 
to smaller audiences on special subjects. On the north side of the lec- 
ture room, in the front towers, are rooms intended for the preparation 
of the experimental illustrations of lectures, but which may be used as 
committee rooms, while the large lecture room serves for the more pub- 
lic addresses and exhibitions. 

The object kept in view in all the changes which have been made in 
the original design of the building is its adaptation to purposes of 
general interest, and particularly to the accommodation of conventions 
and associations intended to promote knowledge or improve the arts of 
life. 

During the past year.a number of societies have availed themselves 
of the facilities aflorded by the Institution, and have held their sessions 
in the Smithsonian building. The first was the United States Agricul- 
tural Society, which continued its session for three days, with lectures 


28 NINTH ANNUAL REPORT OF 


in the evening. It was attended by delegates from almost every part 
of the United States, and has published a ‘journal of its proceedings, in 
which due credit is given to the Institution. 

The second was the American Association for the Advancement of 
Science, which met the last of April and continued in session until 
about the 10th of May. Special preparation was made for this associ- 
ation; and although the building was still in an unfinished state, it is 
believed the members were well satisfied with their accommodation, 
as well as the hospitality and attention they received from the Presi- 
dent and officers of the general government. 

The third was the Association of Medical Superintendents of Hospi- 
tals for the Insane, which continued in session several days. ‘The sub- 
jects discussed were not only of much importance relative to the treat- 
ment of diseases of the mind, but also of interest to the psychologist. 
Some, too, were of a practical character, connected with the general 
economy and management of public institutions. The subjects of heat- 
ing and ventilating were fully discussed. 

“The fourth was thie meeting of the American Association for the Ad- 
vancement of Education, w hich has just closed its session. ‘The Smith- 
sonian Institution is thus assisting to render the city of Washington a 
centre of literary and scientific association, which may serve to diver- 
sify its character as the political metropolis of the nation. 

Lecrures.—In confor mity with the law of Congress, a series of lec- 
tures was given during the winter of 1853-4, and the experiment was 
made of establishing a full course on a single subject, namely, of chem- 
istry- ‘This was given by Dr. J. Lawrence Smith, late of the Univer- 
sity of Virginia, ve now professor of chemistry in the Louisville Medi- 
cal College. The interest in all the lectures was fully sustained until 
the last. 

A number of lectures were also given before the Mechanic’s Institute 
and the Young Men’s Christian Association in the Smithsonian lecture 
room. 

The following is a list of the lectures given, with the names of the 
gentlemen by whom they were delivered. 

A course of three lectures by Benjamin Hallowell, of Alexandria, 
Virginia. 

Ist. The general principles of astronomy, with the movements and 
consequent phenomena of the bodies of the solar system. 

2d lecture. The sun, Neptune, the asteroids, and comets. 

dd lecture. Fixed stars, nebula, and stellar systems. 

A course of three lectures by Professor C. W. Hackley, of Columbia 
College, New York. Subject : History of institutions of learning and 
science. 

A course of two lectures by W. Gilmore Simms, esq, of Charleston, 
South Carolina. Subject: The moral character of Hamlet. Also two 
lectures for the Young Men’s Christian Association, on poetry and the 
practical. 

One lecture by Professor W. J. Whitaker, of Massachusetts. Sub- 
ject: Method of teaching the art of design. 

A course of three lectures by Park Benjamin, of New York. Sub- 
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jects: Ist. Fashion; 2d. Americanisms; 3d. Intellectual and social 
amusements. 

One lecture by W. G. Dix, of Cambridge, Massachusetts. Subject : 
The Andes and Ecuador. 

A course of twenty-two lectures by Professor J. Lawrence Smith, of 
the University of Virginia. 

Ist. The importance of the study of chemistry, and its close con- 
nexion with the progress of the arts and manufactures of the present 
age; also general notice of the nature of bodies, more especially 
gaseous bodies. 

2d. The elements of the atmosphere: oxygen, nitrogen, and ozone, 
or oxygen in its allotropic condition. 

3d. The physical properties of the atmosphere: its weight, color, 
elasticity, &c. 

4th. The compounds of nitrogen and oxygen. 

5th. Sulphur and some of its compounds. 

6th. Sulphuric acid and its-applications. Phosphorus and phos- 

horic acid. 

7th. Chlorine, its applications in the arts and its combination with 
oxygen. JTodine and its uses, with a notice of its application in the 
photographic art. 

8th. Some of the compounds of chlorine and iodine, bromine, hydro- 
gen, and its application to cronautics. 

9th. Compounds of oxygen and hydrogen; the oxyhydrogen blow- 
pipe and the Drummond light; water in several of its relations. 

10th. Combinations of hydrogen with nitrogen, sulphur, phosphorus, 
and chlorine. 

Jith. Carbon under its various forms of diamond, charcoal, and 
mineral coal; the combinations of carbon and oxygen. 

12th. The agency of carbonic acid in forming incrustations of car- 
bonate of lime; the respiration of plants and animals; the formation of 
coal-beds and the composition of coals; carbonic oxide and some of 
the compounds of carbon. 

13th. Compounds of carbon and hydrogen ; explosions in coal mines; 
Sir Humphrey Davy’s lamp; combustion. 

14th. Gna the phenomena of combustion and ebullition. 

15th. On the phenomena of illumination, with an exhibition of every 
variety of illumination, from a candle to the electric light. 

16th. On the phenomena of illumination, with illustration of every 
form of artificial illumination ; an account of the construction and prin- 
ciple of the Fresnel light used in light-houses. 

17th. On the ebullition and congelation of water, with a short ac- 

count of the application of the vapor of water as a motive power. 
- 18th. The conversion of water into steam; its application as a mo- 
tive power, with some remarks on the explosion of boilers 3 an account 
of some of the vapors and gases proposed as substitutes for steam as 
motive power. 

19th. General properties of the metals; potash and soda, with an 
account of their applications to the arts of glass and soap making, &c. 

20th. On the compounds of lime, alumina, and silica, with their ap- 
plications. 
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21st. On some of the properties of gold, silver, mercury, and lead, 
with the manner of their occurrence in nature. 

22d. On the properties of copper and iron, with the manner of their 
occurrence in nature ; on meteoric iron and meteorites. 

From the foregoing account of the transactions of the past year, it 
must be evident to every intelligent and unprejudiced person that the 
Institution bas perseveringly continued its course of usefulness, and 
that, although some of its operations are not of a character to attract 
public attention or elicit popular :pplause, yet they are eminently pro- 
ductive of the benevolent results intended by the bestower of the 
bequest. From the report of the Executive Committee, it will be seen 
that the funds are still in a good condition; although. on account of un- 
foreseen difficulties in the completion of the building, and of the unex- 
pected rise in the price of labor and material, a larger draft has been 
made upon the extra fund than was intended. This can be made up, 
however, if thought necessary, in the course of a few years, by means 
of the interest which will accrue from the same fund. 

It is evident that the collections of books and specimens have in- 
creased as rapidly as is consistent with the best interests of the Institu- 
tion. Every addition to these collections increases the cost of atten- 
dance and supervision, and therefore must, with a fixed income, tend 
to diminish the power of acquisition; and when it is recollected that 
the Institution is, theoretically at least, to be perpetual, it will be evi- 
dent that we should be more solicitous in regard to the quality of articles 
than to their number or quantity. Though these views may not com- 
mend themselves to all, I believe they will be found to meet the ap- 
proval of a large majority of the intelligent community. 

In order to preserve the continuity of the history of the Institution in 
the annual reports of the secretary, it is necessary to allude to the 
fact that during the past year internal difficulties and changes have 
occurred which have given rise to a series of attacks on the policy 
and management of the Institution ; but however painful occurrences 
of this kind may be to those immediately concerned, yet they seem 
almost inevitable in the first organization of an establishment where 
precedence is wanting, aud where experience furnishes no instruction. 
They had their origin in the want of a definite recognition of the re- 
sponsibilities and consequently of the powers of the secretary. 

It is evident there can be no efficient action in an Institution of this 
character without entire harmony of views and unity of purpose, and 
these can only be secured by one executive head. ‘The Regents have 
settled this principle, and thus removed all cause of future difficulty of 
a similar character. 

JOSEPH HENRY, 
Secretary of the Smithsonan Institution. 


JANUARY, 1855. 
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APPENDIX TO THE REPORT OF THE SECRETARY. 
REPORT OF THE ASSISTANT SECRETARY. 


Str: I beg leave to present herewith a report for the year 1854 of 
operations in such departments of the Smithsonian Institution as have 
been particularly entrusted by you to my care. 

Respectfully submitted, 
SPENCER F. BAIRD, 
Assistant Secretary. 
To JosErH Henry, L.L. D., 


Secretary of the Smithsonian Institution. 
J. PUBLICATIONS. 


The sixth volume of Smithsonian Contributions to Knowledge, 
although for the most part printed in 1853, was not published and dis- 
tributed until the present year. The seventh volume, to consist mainly 
of Lapham’s Memoir on the Ancient Remains of Wisconsin, is in hand, 
though delayed somewhat by the failure of the contractor to supply 
paper. The plates, over sixty in number, are nearly all lithographed 
and printed, and the numerous wood-cuts engraved. The paper, by 
Professor Bailey, on new microscopic organisms, with one steel plate, 
has been printed and distributed to. microscopists in advance of its 
appearance in the full volume. 

The octavo publications during the year are as follows: 

Eighth annual report of the Board of Regents of the Smithsonian 
Institution, pp. 310. 

On the construction of catalogues of libraries, and of a general cata- 
logue. Second edition, pp. 96. 

Directions for collecting, preserving, and transporting specimens of 
natural history, prepared for the use of the Smithsonian Institution. 
Second edition, pp. 28. 

List or foreign institutions in correspondence with the Smithsonian 
Institution, pp. 20. 

List of domestic institutions in correspondence with the Smithsonian 
Institution, pp. 16. 


a—FOREIGN EXCHANGES. 


The following table exhibits the statistics of the sixth transmission 
of packages to Europe, made by the Institution in June, 1854. 

‘The circular issued by the Institution early in the spring, offering its 
services to the scientific societies of the country, in the transmission of 
packages to Europe, was eagerly responded to by a large number. 
The rales requiring that all parcels be delivered free of cost in Wash- 
ington, that each ove be legibly addressed with the name of the donor, 
and that a separate invoice be sent by mail, or apart from the pack- 
ages, were pretty generally complied with. It is to be regretted, how- 
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ever, that the last named regulation was not observed in some instances, 
thus greatly increasing the labor of the officers in charge, by rendering 
it necessary to make a transcript of the titles from the bundles them- 
selves. 

Such publications a& were sent without specific addresses were dis- 
tributed as appropriately as the information in possession of the Institu- 
tion allowed. 

The boxes containing the packages enumerated in the list, left the 
Institution towards the end of June, and, having been shipped by packet, 
did not reach their European ports until some time in September. 
They were immediately unpacked by the agents of the Institution, and 
the parcels distributed, with the accompanying circulars, to their 
respective addresses. Acknowledgments for many of them have 
already been received. 


A.—TABLE SHOWING THE AMOUNT OF PRINTED MATTER SENT ABROAD 
IN 1854 By THE SMITHSONIAN INSTITUTION. 


1. Distributed by Dr. J. G. Fliigel, Letpsic. 











































































































-* } 
! ZZ = a= =| Sul 
S @ . 3 oa o q 
et Vie D ep n oy a Om a , s 
Oe Sa et Sc eee] Spent eae ee g 
ce ae Ps Bo oes | ere eee 3 ° 
oO 4 o9 eo & Sp eas o5 ee a a 
COUNTRIES. mes felt Se Sacto a Se Ss 
oa | 9 & te ©) | domes oo ty 8 Pa 
ate 2 o ° os hex ae ° a eS 
os og ee Aa) | og -BS os _ ep 2 
eee 3 S ry Oe HO a AS a 
3 S me = eek SY | Mi eet = e = 
3 a 3 3 a = = 
< < Bi ese AY a a 
| 
Sweden.t's:..0/03.s Brats iapaswavertie:s 8 19S Get 15 4] DOR ens sak Wes sia ley Hare 
Norway... 00%: sieiteteie sieie 3 Ql Retctane 5 13 | Ste lite Sis le seeee rate 
Teeland . oc see'ee ahora Netto lee CIS eysiees lBroveueie 2) Un letetelaretal atole @lisye lateheceraee ates 
Denmark Weis aso.0 62s oveloce ole 4 TNS Sethe: etal 95) BB yeahs ie Bok ae lat crerate Sieiers 
IRUsSiai is ot 208-5 airete sees Sie 16 Gale, veleveie 29 | TBs MB cose. Pslsche See ees 
No Mand! feye cto aso viet sientietoners 9 Malet otetens 19 | 61 LAP Sie ciendsslencexe aks emir 
Germany ........ arei ovelers sielets OTP Sect etehe atets = 142 | 209 |} :112 sicie|= oe oese| iekets 
Switzerland) «ac scte,sacwtas seer 11 Abi ail eeexaverots 18 AQ ey. Qi |oel tren lcoceclewee 
Belgium. ...+..- Rloistonie,sraiare 9 Ue lkvayerave 13 Aor} 16 staholfar cfesatets state 
, | 
Meh N pesnete d — | peas 
MO talsepsrctsterste soc toxets swiaf 0 158 | LOTS BAO 4252 524 | 214) 990 14,875 | 22 
? 
| | 
2. Distributed by Hector Bossange, Paris. 
\ lo = los eciites 
¢ | 3 a | n Pa 
crete || qeepens ~ | 2s 26 x 
fe SS) Feo | 88 (fo eel ste 
0] 0.23 w yet roa etl Ons eS 2 a 
Gets | SS ‘Eo Fegu am 4 BS -Q 
OPS Panic uv e. 6p Crane oon S a 
COUNTRIES. 3 | 2 AS tw Ss +2 © q ue 
n | we 3 Ow | = oS a mH ° 
Ou aoa Ce Meio ees S Se S by 
Ear) UD ° On Smy Wes moe ° a S 
Sal f5 | @ |e | 858) 25) 3) | 2 le 
golgeih-s fe | Sete |g Sl 2 a 
tt A | eet EN, 5 | a = id 1s 
Tarte a oyetstes sleisioye sv ereise siete e's G4 | 47 |. eeu 80. 148 AG alE ot axchexallbatohevate| eet 
Ttallyy, steveherere.er Metsiccteie ssvelsieiniclr UO cod le imionetarel ates tall 69 OO TW |b cates «cos olske cay aia] ate 
Portugal ...sceccesscrececs Ti Meleve lee a|elateletele 2 | 1a eS SL Sai 
Spain. spayetaheiess afels Woheiitets lovseceral sO ach totenate 5 DUR Metekerarelevetars sole joe eibheligtsleale 
| 
| NS ig Supe (ea Seales 
Total.sseeeeeeveeeeee) 97) 71) 168 124| 2511 74| 449 1,884] 6 
| 

















THE SMITHSONIAN INSTITUTION. 30 


3. Distributed through the Royal Society and Henry Stevens, London. 
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The number of foreign institutions to which full series of Smithsonian 
publications were sent for 1854 amounted to 263, or five more than the 
previous year. The list is necessarily subject to considerable varia- 
tion, new names being added, and others taken off for non-compliance 
with the regulations of the Institution, or other causes. An acknow- 
ledgment of the reception of one package is imperatively required before 
another is sent, and in the failure to meet this rule, some first class 
institutions are dropped for one or two years, or until the omission is 
rectified. 

There is no port to which the Smithsonian parcels are shipped where 
any duties are charged on them, a certified invoice of contents from the 
Institution being sufficient to carry them through the custom-houses 
free of duty. 

Receipt of books by exchange—The additions to the library of the 
Smithsonian Institution, by its exchanges, have been very marked during 
the year. Attention-was called in the last report to the very great 
increase in our foreign exchanges, in consequence of the extension of 
the list of recipients of Smithsonian publications. During 1854, the 
works received have been fully equal in value to those of 1853, con- 

_ taining actually a larger number of pieces, and binding up to a greater 
number of volumes. The following table exhibits the record of this 
department. The discrepancy between this record and that of the 


Mis. Doc. 24: 3 
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library is owing to the fact that the latter included donations from indi- 
viduals and other sources in this country, which the former did not, and 
that some separate sheets of maps were all bound together before being 
placed in the library : 


B.—TABLE EXHIBITING THE NUMBER OF PIECES RECEIVED IN EX- 
CHANGE DURING 1804. 


Volumes.—Folio and quarto........--- a Oe eee 274 
COA Oe aces a ot ews feta merece eiage kee 655 
— 926 
Parts of Volumes and Pamphlets—Folio and quarto. - . -- - 447 
Oeinvore. me ca tne te 1,021 
— 1,468 
Maps and: Rnprawin gsc. seni Bide ae hee Spee 454 
gl, RR Are Sg MR eS ae a 2,828 


As was to be expected, a large proportion of receipts by exchanges 
consisted of the publications of learned societies, many of which, in 
addition to their current volumes, have sent their back series, either in 
whole or part. This department of the library is rapidly becoming 
more and more complete, and is believed even now to exceed that of 
any other library in the country. The catalogue now in preparation of 
the publications of societies and periodicals belenging to the Institution 
will furnish a ready means of indicating what are the desiderata of this 
nature. 

In addition, however, to returns from societies, the receipts trom 
public libraries and universities of duplicates from their shelves have 
been very numerous, and consisting, as they usually do, of important 
scientific works, have proved highly acceptable. Owing to the con- 
stant communication kept up with the principal men of science at home 
and abroad, and the transmission to them of such publications of the 
Smithsonian Institution as related to their specialities. very many valu- 
able memoirs and works have been received in return from this source 

In the very great number of large donations received during the 
year it has been found impossible to give a particular enumeration ot 
them without encroaching too much in the space allotted to me. This 
is, however, less necessary, as the catalogues now in preparation, and 
shortly to be printed, will convey full information on the subject. 

The following tables contain a statement of the packages received 
from the various sources specificed, for distribution in Europe as well 
as those received from Europe for this country : 
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C.—TABLE OF PACKAGES FROM AMERICAN INSTITUTIONS FOR DIS- 
TRIBUTION ABROAD. 


Cambndge.—_Nanitical, Almanac... rc...) 0 SU actos. ws oe 35 
Boston.—American Academy of Arts and Sciences...-.....- 133 
Boston-Society of Natural History....-.2.-......-- 42 

New Haven.—American Journal of Science........-.---.--. 47 
New York.—New York Lyceum of Natural History...-....-.- 99 
American HthnolosicalsSociety sisi. yl3o... .. - 19 
Philadelphia—Academy of Natural Sciences......-..-.-... 136 
Amencan -Philosophical Society 2ys es 2l58. 4. - 116 

Philadelphia College of Pharmacy. ......-...- 9 
Washkingion.—United. States. Patent. Office. ....10.3002. 32028 5 150 
NationaluObservatonys £028), Dogs Soe eee Al 

Hiwoltehowee: daGandl 5.5, oe iN se sl ie Hye aioe 15 

New Orleans—New Orleans Academy of Natural Sciences.... 300 
Columbus, Ohio.—Ohio Board of Agriculture...........----- 21 
Detroit, Michigan—Michigan State Agricultural Society. ..... 200 
Madison, Wisconsin.—Wisconsin State Agricultural Society.... 143 
San Francisco, California.—Geological Survey of Calitormia. . .. 60: 
Santiago, Chile—Observatory. of Chili ......--.....-.-..-- 48 
From miscellaneous sources, including individuals, &c.. 2.2... 1,132 
dr opal FEC EIVEM is) te) Mook sere cterets aoace ang Seeks OS es 2,816 


D.—TAaBLE OF PACKAGES RECEIVED FROM EUROPE FOR DISTRIBUTION. 
TO VARIOUS SOCIETIES IN AMERICA. 


Oa7ada.—W anions SOuleties .. o.25 2M. 2 abeb. dace tecinyes a bjs 2, - 3 
Boston.—American Academy of Arts and Sciences.............- 50 
Natural History Society... -- eS See ol oe 26 

Hon mire leroy 2h 54 ible SoBe wm wl mer ciaje ci the Oo 
Cambria: —Olocer WatOuy = — 8s! < 2 ois = venpnid De a2 mje gaiminje Jo arn «ee i 
EO TEMG | CG 10 (2501 pee ee ye a 3 

dame WMUIVERSIEY . = Shays Seis, psy Ste tps woe. die payne ele 15 
Aomenonntedl SOMMal 222.0. 02. ok ek ee ee oe 12 

AM eMeat AeSOCIIHON Ue... lee eee 13 

i orcesier.——AMiiqniaintam (SOCIELY .... 2... 5-<cin e+e eee eee oe 1 
New Haven.—American Journal of Science............-..--.- 37 
Aiiemican Oriental Society.) 22 ok 2 te oe 5D 
marbany.—New N one tate wibraby ey « </oid \-c <2 do aecepe cee eo: 10 
New York.—New York Lyceum of Natural History............ Ul 
Ameri¢an Héhnolorical Society... - <n 5. «esi I 
Geographical and Statistical Society.......-....-- 3 
Amenieemulinemiwttes 5 A050. Sph raj se. a= = oie wn. - dD 

West Point.—United States Military Academy..............-- 1 
Philadelphia.—American Philosophical Society. ......-..------ 47 
Academy omMatural.Sciences......42°.- .. 0... 2- sms 40 
Brankidaniiiactigeys ot ok oe ] 


Geological Survey of Pennsylvania.......----.- 2 
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Washington.—President of the United States............2222.. 1 
Dtdie MP epaniemiey. cn ypyey g tp. <a 2. n nscs arereten oe 3 

United. States Patent Office... <= -cesmedicknce 12 

CGR ReSS AIDTATY. ome c Kee bashes tenet «ed 
OaeiMUUBIEN, lace ome A ch. Sealed ace seein’ ere 

Nationgl, Observatory jence2. Heabeine th .namat gorge 

National, JInstitatec-a4 tx: berg pee lci ut cs cies OE 3 
Cammissioner of Indian Affairs % Bus fo cet oo Beck 1 

United States Naval Astronomical Expedition, Chili. 15 

Georgetown, District of Columbia.—Georgetown College...-...-. 6 
Chicago, Illinois —Mechanics’ Togas: RY, ea eit ee Me ac dD 
Colleces. in diflerent, placearati de stg. oVeekwaliwhath “joa. 19 
Warrous, ‘State Inbraz tes... . Sot S Saiate eo Ae Od o7 
Miscellaneous societies and individuals.............---..eee~ 043 
Totaleaaeos: Uives DVL let eed oe i A pei CS rap lM ll Ok 987 


In concluding this portion of my report, I would beg to call your 
attention to the zeal and fidelity with which the agents of the Institu- 
tion in London, Leipsic, and Paris, have discharged their duties. The 


thanks of the Institution are most especially due to Dr. J. G. Fliigel, of 


Leipsic, whose efforts in the great cause of tightening the bonds — union 
between the literary and scientific men and institutions of the two worlds 
are beyond all praise. 


3.—Domestic EXCHANGES. 

The copies of volume 6 of S Smithsonian Contributions were distributed 
early in the summer, through the agents of be Institution in different 
cities of the Union, as follows: Messrs. J. P. Jewett & Co., Boston; 
Geo. P. Putnam & Co., New York; A chaneae Grambo & Co., Phila- 
delphia; John Russell, Charleston; B. M. Norman, New Orleans; Dr. 
Geo. Engelmann, St. Louis; H. W. Derby, Cincinnati 5 and tea ett, 
Proctor & Worthington, Cleveland. The services of these gentlemen, 
involving Goumuerable expense of time and trouble, have, in every in- 
stance, been given without charge. 


4.—MuvusEuM. 








of the Museum. 





During no period in the history of the Institution have the receipts ot 
specimens been so numerous, or valuable, as in the year 1854. Con- 
tributions have been steadily flowing in from w idely remote regions, 
many of which had been previously but little known. Expeditions, 
both public a and private, individuals and societies, have all aided in 
gathering together w hat is now confidently believed to be the most 

valuable collection in the world of many divisions of the natural history 
of North America. Much has been done by parties aided directly to a 
ereater or less extent by the Smithsonian Institution, and much by per- 
sons acting in an individual and inde pendent capacity. ‘The most im- 
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portant additions have, however, been received from the various gov- 

ernment expeditions mentioned hereafter. Many officers of the army, 

as heretofore, have forwarded more or less complete collections, made 
in the neighborhood of the posts at which they have been stationed. 

The government expeditions by which collections have been made 
are as follows: 

United States Mexican Boundary Commission, under the scientific direc- 
tion of Major Emory, United States army ; General Robert B. Camp- 
bell, commissioner. The region illustrated by the collections received 
consisted of tne Rio Grande, from Eagle Pass to its mouth. Under the 
present organization of the commission, with Major Emory acting as 
commissioner in addition to his former duties, there is reason to hope 
for new results of the most important character. 

Survey of route for railroad to the Pacific— 

A. Northern route, under Governor I. I. Stevens. Region traversed 
extending from Fort Benton, on the Missouri, to the Pacific ocean. 

B. Parallel of 38°, under Lieutenant E. G. Beckwith. From the 
Arkansas, by way of Fort Massachusetts and Salt Lake, to San 
Francisco. 

C. Parallel of 35°, under Lieutenant Whipple. From Fort Smith, on 
the Arkansas, via Albuquerque, Zuni, San Francisco mountains, 
and the Mohave, to San Francisco. 

D. Partial route, under Lieutenant R. S. Williamson. Extending from 
San Francisco to the Mohave, and Tejon Pass to camp Yuma. 

E. Parallel of 32°, under Lieutenant J. G. Parke. Extending from 
camp Yuma via Tueson to El Paso. 

F. Parallel of 32°, under Captain J. Pope. From El Paso, across the 
head of the Brazos and Colorado, to Preston in Texas. 

Exploration of the coast of California, by Lieutenant W. P. Trowbridge, 
United States army. 

Exploration of the La Plata and its tributaries, by Lieutenant Page, 
United States navy. 

A more particular account of these several expeditions will be found 
in the article on scientific explorations. 

From these different expeditions a large number of collections have 
been received, embracing material of the first importance and interest. 
Full reports are in preparation, and will be presented to Congress for 
publication with the other results of the explorations, and with such 
amount of illustrations as circumstances may require or authorize. 

Among the more private explorations, from which results of the great- 
est importance have been received, are those of Dr. P. R. Hoy, in Mis- 
souri; Reverend A. C. Barry, in Wisconsin; Gustavus Wurdemann, 
in Louisiana; Lieutenant H. G. Wright, at Garden Key, Florida ; 
Robert Kennicott, northern Illinois; Dr. L. A. Edwards, Fort Towson, 
&c.; together with my own, on the Jersey coast. Further accounts of 
these will be hereafter given. 

In view of the vast multitude of objects received during the year, it 
is manifestly impossible to give full details respecting them; and I can 
here only refer to this subject in the most general manner, taking up the 
collections in the following order: 

Mammals.—A specimen of the so-called Sampson fox, @ peculiar va- 
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riety of the red fox, or Vulpes fulvus, was received from Dr. Ackley and 
Dr. Kirtland, of Cleveland. Various kinds of Sorex, and other small 
mammals, from Reverend Chas. Fox, of Grosse Isle, Michigan.* The 
foetus of a whale, from the arctic regions, was presented by Lieutenant 
Maury. The fresh skin and horns of a fallow deer (Cervus dama), and 
elk (Elaphus canadensis,) by Colonel Tuley, of Clarke county, Virginia, 
whose extensive park contains many fine specimens of these species. 
A pair of living wild cats (Linx rufus, ) were sent. by Dr. Evans through 
Dip: Owen The most important additions, however, have been 
received from Lieutenant Trowbridge, collected on the Pacific coast, 
including skins of deer, wolves, foxes, hares, lynxes, &e., with many 
small mammals. In this collection are several new species of hare. 

Birds.—A very large collection of the birds of California was received 
from Lieutenant Trowbridge, embracing nearly all of the larger aquatic 
species of the coast, and ¢ another from Mr. Cutts. A colleeion ot over 
100 skins, from Gustavus Wurdemann, at Calcasieu, Louisiana, in- 
cluded several very rare and new species. Dr. Brewer presented some 
specimens from Wisconsin, and Mr. William M. Penrose an albino 
blackbird from near Carlisle, Pennsylv ania. 

Reptiles and fishes—As usual, it is in this depariment that the addi- 
tions have been greatest. The species of Wisconsin have been received 
from Dr. Hoy and Mr. Barry; of New Jersey and New York, from 
Mr. Brevoort and myself; of Mississippi, from Colonel Wailes and 
Reverend Benjamin baad: of California, from Dr. Newberry, Mr. 
Bowman, and Lieutenant Trowbridge; of Illinois, from Mr. J. D. Ser- 
a Robert Kennicott, and Mr. Harris; of South Carolina, from Pro- 

essor Holmes, Mrs. Daniel, and Dr. Barker; a North Carolina, from 
1 Bridger, Mr. McNair, arid Mr. Lineback : f Louisiana, from Mr. 
Wurdemann; of Missouri, from Dr. Hoy, be ‘Engelmann, and Mr. 
Lear; of Alabama, from Mr. Edgew orth; of - Minnesota, from Mr. 
Riggs; of Tennessee, from Pr pfesanre Owen and Johnson; of Chi- 
huahua, from Mr. Potts; of Gulf of Mexico, from Lieutenant Wright ; 
of Surinam, from Dr. Wyman; of Brazil, from Mr. Austin; of Trinidad 
and Key West, from Professor W. H. Thomas; of Africa, from Dr. 
Steele ; ‘together with many others. My limited space will not allow 
me to go into details respecting these collections beyond stating that 
those of Lieutenant Trow bridge are the most important, adding, as they 
do, some fifty new species of ‘fishes alone to the North Ainiericg fauna. 
Collections of re ptiles deposited by Dr. Webb, who procured them in 
northern Mexico, New Mexico, and Texas, are likewise very vi aluable. 

Quite a large number of livi ing reptiles—snakes, lizards, turtles, &c., 
were received. during the year, “but, owing to the want of means for 
their proper preservation, few survived. “Among those, however, at 
present in apparent good health, m may be mentioned a geritiein rattle- 


5 
snake ( Crotalus durissus) from Virginia; the black massasauga, ( Crotalo- 
phorus massasauga,) sent from Ohio by Dr. Kirtland; six speci- 
mens of C. tergeminus, Say, or prairie rattle, from Illinois, by Robert 





* To this gentleman the Institution has been under very great obligations for numerous 
specimens illustrating the zoology of Michigan, accompanied, usually, by copious notes on 
the habits and peculiarities of the species. It i is with profound regret that | have to record his 
death by cholera during the past summer. 
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Kennicott ; two young alligators from Professor Forshey, Texas ; 
a snapping turtle, (Chelonura serpentina) from Mississippi, and various 
others. Another season will, however, find us better prepared for a 
great variety of species already promised. Few collections of living 
animals excite more interest in the spectator than those of reptiles, 
while the habits of many species, at present unknown, can only be 
ascertained by their study in captivity. None admit of such confined 
accommodations, or require so little attendance and food. 

Inver Pais Mering invertebrata of Jersey, were collected by my- 
self, and of Louisiana by Mr. Wurdemann. A highly interesting and 
valuable collection made by Mr. Jarvis, inspector of timber in the 
Portsmouth navy yard, and presented by Commodore Smith, chief of 
the Bureau of Docks and Yards, illustrates well the growth of the 
teredo and barnacle, with the real or pretended artificl jal methods of 
preventing their ravages. From the experiments of Mr. Jarvis, how- 
ever, it would seem to ‘tie proved conclusively that the white zinc 
paint, made by the New Jersey Company, as long as the surface 
covered by it remains unbroken, forms as effectual a protection to a 
ship’s bottom as copper sheathing itself. Nearly all the alcoholic col- 
lections received included specimens of astaci and insects from differ- 
ent parts of North America. 

Fossils—Many valuable collections of fossil remains have been 
received. An interesting series from the vicinity of Satow was for- 

warded by the Rev. L. Vortisch; Mr. G. Lambert, of Mons, presented 
a series of carboniferous fossils of Belgium's specimens from ‘Texas 
were sent in by Lieutenant J. G. Benton, United States army, and by 
Dr. Julius Froebel; from Panama by Dr. E. L. Berthoud; from 
Illinois by Dr. Si onaua ; from North Carolina by Mr. Bridger. A com- 
plete set ‘of minerals and fossils of the remarkable brown-coal beds of 
Brandon, Vermont, was received from David Buckland. Sharks 
teeth and mastodon bones of Florida, from Captain Casey, United 
States army; fossil-wood of California, from Mr. Langton, and in- 
fusorial earth of Monterey, from Major Barnard. 

Minerals.—A valuable collection of specimens illustrating the mate- 
rials of which some of the principal public buildings in Europe are con- 
structed, gathered by Mr. Evans, was deposited in hisname by Lieutenant 
Gillis, and minerals ot New Marien and Texas were received from 
Lieutenant Colonel J. K: Mansfield, United States army, and Dr. 
Froebel; opal of Mexico from Mr. Rogers. A series illustrating the 
auriferous deposites of Bridgewater, Vermont, was presented by. Mr. 
Cunningham. 

Plants.—Some very large collections of plants of the Rocky Mount- 
ains and the regions west were brought in by the exploring expeditions. 
Others were sent from Texas by Dr. Ervendburg, from Minnesota by 
Mr. Riggs, from Madagascar by Messrs. Cotheal, &c. A very large 
leaf of the Talipot tree was presented by Commodore Aulick. 

Antiquities —V arious specimens of Indian remains in North America 
have been received during the year from various sources, as also an 
ancient Peruvian vase from Talcahuana. 


40 NINTH ANNUAL REPORT OF 
b—Work done in the Museum. 


The labor of receiving, unpacking, and assorting the specimens 
received during the year has been very great, occupying a large share 
of my time as well as that of Mr. Girard. 

Some idea of the labor involved may be obtained from the fact that 
in 1854 there were received 35 kegs and barrels, 26 cans, 175 jars, 94 
boxes, and 32 packages, all containing a greater or less number of 
specimens, giving an aggregate of over 350 different lots, without 


including numerous specimens received singly. All these had to be 
assorted or repacked, labelled by localities, at least, and recorded in 
the proper books, and in most cases duplicate lists sent to the donors. 
We have, however, succeeded without other than mechanical aid in 
accomplishing all that was immediately necessary to be done, leaving 
very few arrears for the ensuing year. 

Considerable progress has, likewise, been made in the determinations 
and descriptions of the collections themselves. A number of reports 
upon the vertebrata of the several explorations, both of the Pacific rail- 
road survey, and of the United States navy astronomical expedition, 
under Lieutenant Gillis, have been either completed by Mr. Girard 
and myself or are in an advanced state of progress. The series of 
descriptive systematic catalogues of the collections has been extended 
by the preparation of an elaborate account of the North American 
toads by Mr. Girard, and of the frogs and tree frogs by myself; these 
are entirely finished and ready for press, and will make a volume 
nearly as large as the catalogue of North American serpents. Full 
descriptions of the families, genera, and species of all inhabiting North 
America (including about 20 new ones) are given, and analytic and 
exhaustive methods applied to the species. Such catalogues, forming 
as they do so many manuals in North American zoology, extend the 
benefits of the museum far beyond its walls. The demand, indeed, 
ior them is so great, from all parts of the world, that of the catalogue 
of serpents two editions of 1,000 copies each have been called for and 
distributed. 

A good deal of time has also been taken up in the preparation of 
specimens for examination, cleaning skeletons and skulls, dissecting, 
&c., while the selection, labelling, packing, and recording of the col- 
lections sent from the Institution have created no inconsiderable 
amount of labor. 

In connxtion with the subject of the work done in the museum, it 
may, perhaps, be proper to refer to the article in the appendix con- 
taining the result of my observations on the habits and peculiarities of 
the fishes of the Jersey coast, as made in the summer, together with 
descriptions of the colors from life of such species as are apt to fade in 
spirits. 


c—The present Condition of the Museum. 
The paragraph upon the work done in the Museum covers to some 


extent the subject of the present heading. No change has been made 
in the places of deposit of the specimens owing to the very recent 


THE SMITHSONIAN INSTITUTION. 41 


eriod at which the new hall intended to receive the collections was 
completed, and this year, it is earnestly hoped, will not pass without 
an improvement in this respect. ‘The new hall is quite large enough 
to contain all the collections hitherto made, as well as such odes 
belonging to the government as may be assigned to it. No single room 
in the country is, perhaps, equal to it in capacity or adaptation to its 
purposes, as, by the proposed arrangement, it is capable of receiving 
twice as large a surface of cases as.the old Patent Office hall, sal 
three times that of the Academy of Natural Sciences of Philadelphia. 
In this room, then, there will be abundant opportunity to arrange all the 
collections which have been made or may be expected for some time to 
come in the order best suited to the wants of the student and most inter- 
esting to the casual visitor. In the mean time, under the conditions of 
the past year, everything has been done to render the collections as 
available and accessible as circumstances would allow; all the North 
American mammalia, amounting to over 500 specimens in skins, have 
been arranged systematically in drawers of dust and insects-proof 
walnut cases. ‘The birds have been similarly treated, while the 
reptiles and fishes (each species from each locality in a separate jar) 
have been assorted as systematically as the over crowding of the 
present confined space would allow. Dumng the year sever thou- 
sand jars have been filled with alcholic specimens, which are illy 
accommodated on shelves, nearly every square inch of which was 
occupied at the beginning of the year. The shells of mollusca with 
the minerals and fossils, have generally been repacked after entry and 
stored away for the present, requiring as they do a less vigilant super- 
vision. This has, to a certain extent, likewise been done with the 
plants. 


d—Distribuiion of Collections. 


In accordance with the spirit of the Institution, quite a large vied 
of specimens, in sets varying in magnitude, have been distributed 
during the past year to various institutions and individuals desiring 
them for purposes of special investigation. Some of these may be 
looked upon in the light of returns for similar favors received or 
promised, bui they have generally been furnished without reference to 
an equivalent of any kind. As the facilities of the Institution for re- 
ceiving and properly arranging its collections increase and the du- 
plicates are ascertained, by : a proper examination of the specimens, 
this system of distribution may be. carried to an extent that shall ma- 
terially affect the progress of science throughout this country and the 
world. 

To the investigator who has heretofore been obliged to spend the 
best years of his life in collecting together the materials of his labor, 
gathered amid toils and privations to which, in the end, he may be 
forced to succumb, the advantage of finding all he needs ready to his 
hand, and in greater extent and variety than he could singly hope to 
obtain, are beyond all calculation. For this reason it is that the accu- 
mulation of a large amount of duplicate material becomes necessary, 
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in addition to the complete series of specimens to be retained on the 
shelves. 

Among the more important collections thus distributed may be men- 
tioned one of 145 species of North American birds, in 199 specimens, 
to the Swedish Academy of Sciences at Stockholm, in return for a very 
valuable collection of skins and skeletons of north European mammalia ; 
97 species and 160 specimens of North American birds to Mr. F. 
Sturm, of Nurnburg, 1 in return for collection of birds, &c., from central 
Europe ; 104 lots of fishes and invertebrates to Professor Agassiz, of 
Cambridge, in return for numerous donations of duplicates: ‘from. his 
pre- -eminently valuable collection ; fishes of Massachusetts to Dr. D. 
H. Storer, of Boston, to assist him in the preparation of his memoir on 
the fishes of the State ; numerous birds and quadrupeds, both European 
and North American, to the Philadelphia Academy of Natural Sciences; 
eggs of American birds to Dr. T. M. Brewer, for his work on North 
American oology ; large numbers of North American coleoptera to Dr. 
Leconte, for his. ments on this department of entomology, &c. The 
list is capable of considerable extension, but there is enough to show 
how the Institution has endeavored to co- operate with all societies and 
individuals, engaged in special investigations, requiring materials ad- 
ditional to fhose already in their possession. 

It will, however, be sufficiently evident that the Smithsonian In- 
stitution cannot indiscriminately undertake systematic exchange of 
specimens with other parties—with individuals especially. The force 
of the natural history department is not now sufficient for this, and may 
never be. ‘lo the mere collector, as distinguished from the investigator, 
it will not be expedient to distribute specimens to any Considerable 
extent, as the disposable stock may be reduced so low as to render it 
difficult or impossible to do proper justice to the student. While, 
however, the Institution cennot undertake the mere business of exchange 
with individuals, unless in exceptional cases, and even with institutions, 
it can do and has done much to facilitate such exchange between other 
parties. Scarcely a week passes without the communication of infor- 
mation of the readiness or desire of exchange 1 in particular departments 
on the part of different individuals or associations. All notifications or 
applications of the kind are systematically recorded in the proper 
books and duly referred to when occasion requires 


LIST OF THE PRINCIPAL DONATIONS TO THE MUSEUM OF THE SMITH- 
SONIAN INSTITUTION DURING 1854. 


Professor E. B. Andrews.—\eg of fishes trom the Obio river. 

Commodore J. Aulick, U. S. N.—Leat of Talipot palm (Corypha um- 
bracaulifera) from Ceylon. 

Joseph B. Austin—Jar of reptiles from Para. 

Spencer F. Baird.—T wo kegs and one hundred jars of fishes, and inver- 
tebrates, with skins of birds, calle and teeth of sharks and rays; from 
Beesley’s Point, Cape May county, New Jersey. One keg of fishes 
from Greenport and Riverhead, Long*Island. One keg of fishes from 
the fresh and brackish waters about Sing-Sing, New York. One keg 
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of fishes from the Hackensack river and Sparkill, Rockland county, 
New York. | 

Dr. S. W. Barker—living specimens of Nerodia erythrogaster, 
Heterodon niger, Ophibolus getulus, and Elaps fulvus from South Carolina. 

Major J. G. Barnard, U. S. A.—lInfusorial earth from Monterey, 
California. 

Rev. A. C. Barry.—kKeg of fishes from southern Wisconsin ; two 
kegs of mammals, reptiles, fishes, &c., from northern Wisconsin. 

Lieutenant J. G. Benton, U. S. A.—Box of fossils from San Antonio, 
Texas. 

Dr. E. L. Berthoud.—F ossils from the isthmus of Panama. Indian 
relics and fishes from Bourbon county, Kentucky. 

J. S. Bowman and S. M. Bowman.—Fishes and reptiles collected on 
the route from Salt Lake city to Marysville, California. 

C. C. Brevoort—F resh specimens of Esox fasciatus from Long Island. 
Fresh specimens of trout and hake from New York. Fishes, in alcohol, 
from the vicinity of Brooklyn, New York. 

T. M. Brewer, M. D.—Skins of birds from Dane county, Wisconsin. 

J. L. Bridger—Stand containing a series of tertiary fossils, with 
living serpents, Farancia abacurus, and two birds, Ortyx Virginianus, 
trom Edgcombe county, North Carolina. 

David Buckland.—Box of minerals and fossils from the brown coal 
deposit of Brandon, Vermont. 

Captain Casey, U. S. A.—Fossil teeth of mastodon and sharks from 
Florida. 

fer. Benjamin Chase-—Stufted Sternothaerus from Concordia lake, 
Louisiana. 

Captain Chatten.—Specimens, in alcohol, of Ophidium marginatum 
from Beesley’s point, New Jersey. 

Charleston College, S. C—Duplicates of a collection of Batrachia. 

Messrs. Cotheal Ss Co., New York.—Specimens of seeds of silk cotton ; 
leaves, fruit, and manufactured cloth from the Rafar palm, Madagas- 
car. Model of Madagascar canoe. 

John P. Cunningham.—Box of minerals illustrating the auriferous 
deposits of Vermont. 

R. D. Cutts —Skins of thirty species of birds from San Francisco 
county, California. 

Mrs. M. E. Daniel—Can of reptiles and fishes from Anderson, South 
Carolina. 

Edward T. Deng.—Reptiles and fishes from Fort Union, Nebraska. 

T. J. Dryer.—Specimevs of minerals from the summit of Mount 
Hood, Oregon. 

J. Eckels, (United States consul, Taleahuana.)—Peruvian vase and 
ear of corn, disintered near Talcahuana. 

A. E. Edgeworth—Can of reptiles and fishes, with dried plants, 
shells, &c., from Marengo county, Alabama. 

Dr. L. A. Edwards, U. 8. A.—One box of fossils, one bale of plants, 
ten jars of reptiles and insects, and various heads and feet of birds, 
from Fort Towson, Arkansas. 

Dr. George Engelmann.—One barrel fishes, reptiles, and mammals 
from St. Louis. 
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L. C. Ervendburg.—Package of seeds of Texas plants. 

Dr. J. Evans and Dr. D. D. Owen.—Two living wild cats, (Lyng 
rufus,) from the Upper Missouri. 

Dr. Julius Froebel.Box of fossils and minerals from Texas and New 
Mexico. 

Professor Charles Fox.—Skin of shrew, (Sorex dekayt.) 

Lieutenant J. M. Gilliss, U. S. N.—Specimens of building materials 
collected in Europe, by W. W. Evans. Deposited. 

John Greiner.—Specimens of Phrynosoma, in alcohol, from Santa Fé. 

Dr. A. M. Grinnan.—Collection of plants from near Fredericksburg, 
Virginia. Can of reptiles and fish from Madison, Virginia. - 

J. O. Harris.—Fossils, insects, fishes, and reptiles, from Ottawa, 
illinois. 

Dr. Henderson, U. S. N.—Jar of fishes from Columbia county, Penn- 
sylvania. 

Mrs. Mary Hereford—Bones of Zeuglodon, from a marl bed in Cal- 
vert county, Maryland. 

Dr. Hereford.—Living specimens of Leptophis estivus, from Prince 
George’s, Maryland. 

Dr. P. R. Hoy.—Fishes from southern Wisconsin; keg of fishes, 
reptiles, and mammals, from Illinois and Missouri; two kegs of fishes 
and reptiles from western Missouri; reptiles from Mansfield county, 
Ohio. 

Rev. Thomas R. Hunt.—Red shale, with teeth of fishes, from northern 
Pennsylvania. 

R. W. Kennicott—Two jars of reptiles, fishes, &c., from northern 
Llinois ; box containing six living Crotalophorus tergeminus, and other 
species of serpent, with other reptiles, from northern Illinois. 

Dr. W. 8S. King, U. 8S. A.—Skins of chaparal cock, ( Geococeyx Mexi- 
canus,) from San Diego, California. 

C. F. Kirtland.—Keg of fishes from Yellow creek, Ohio. 

Professor J. P. Kirtland and Dr. Ackley—F resh specimen of Samp- 
son fox, ( Vulpes fulvus,) from Cleveland, Ohio. 

Prof. J. P. Kirtland.—F our living specimens of Crotalophorus massas- 
SUNGA. 

G. Lambert.—Fossils and rocks from Belgium. 

W. F. Langton.—¥ossil wood and sulphuret of iron, from the Minne- 
sota mines in California. 

O. H. P. Lear.—Fishes from Marion county, Missouri. 

Major John Le Conte-——Jar of reptiles from Liberty county, Georgia ; 
skin of Sorex from Georgia. 

J. C. Lineback.—Can cf reptiles and fishes from Salem, North Caro- 
lina. 

Marshall McDonald.—Living specimen of Scotophis Alleghaniensis, 
Alleghany black snake, from Hampshire county, Virginia. 

Lieutenant A. McRae, United States navy.—Scorpions and crustaceans 
from Panama. 

J.C. McNair.—Eight jars of reptiles and fishes from Summerville, 
North Carolina. 

R. C. Mack.—Specimens of Zanzibar copal, enclosing an insect and 
a lizard. 
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Rev. Charles Mann and Masters George and William Mann.—Salaman- 
der (Amblystoma opacum) with eggs taken i in February, 1854. Can of 
fishes and reptiles from Gloucester county, Virginia. 

Colonel J. K. Mansfield, United States Arm Ys —Box of minerals and 

ossils, collected between Fort Atkinson and Santa Fé, New Mexico. 

Hon. George P. Marsh.—Keg of fishes and reptiles with shells, &c., 
from Palestine, Syria, &c. 

Lieutenant M. F. Maury, United States Navy.—Foetus of right 
whale, and portion of the skin of sperm whale of 75 barrels, from thie 
North Atlantic. 

Professor O. W. Morris —Young Menopoma just excluded trom the 

go, Holston river, Tennessee. 

W. E. Moore.—Skin of humming bird, from the Island of Juan Fer- 
nandez. 

Dr. J. S. Newberry. 
posited.) 

Professor R. Owen. —Keg of reptiles and fishes from Tennessee. 

William M. Penrose—Skin of albino female of Agelaius phoenrceus. 
shot near Carlisle, Pennsylvania. 

Charles Pillichody.— Two cans of fishes from Mobile, Alabama. 

John Potts—Skins of mammalia and reptiles in alcohol, from New 
Mexico. Skins of Lepus artemisia and of several birds, with a can of 
reptiles and fishes, from Chihuahua. 

Alfred L. Riges.—Can of reptiles and fishes, from Lac qui Parle, 
Minnesota. 

Jeremiah Rogers.x—Precious opal from Mexico. 

Hon. Sion H. Rogers.—F ossil bone from Roanoke, North Carolina. 

Sir R. Schomburgh.—La and shells, from Guiana. 

J. D. Sergeant.—Specimens of Pityophis and Eutema, from Illinois. 

Dr. G. G. Shumard.—Five cans of fishes, one can of reptiles and 
two boxes of insects, from Fort Smith, Arkansas. 

Captain E. K. Smith, U. S. A.—Fishes and reptiles, from St. Au- 
gustine, Florida. 

Commodore Smith, U. S. N.—Series of specimens illustrating the ex- 
periments of Mr. John Jarvis, inspector of timber, navy yard, Ports- 
mouth, Virginia, on the growth and ravages of teredo and barnacle, 
and means of protection against them. 

Dr. Thomas L. Steele—Four jars of reptiles and fishes, with one 
Pteropus, from Cape Palmas, west Africa. 

Dr. R. P. Stevens —Box of fossils and shells, from Ilinois. 

Professor W. H. B. Thomas.—Jar of reptiles, from Trindad, and one 
trom Key West, Florida. Skin of Scalops breweri. 

Lveutenant W. P. Trowbridge, U. S. A.—One keg and can of reptiles 
and fishes, with two boxes of skins of birds and mammals, skeletons. 
shells, &c., from San Diego, Monterey, and Presidio, California. 

Colonel Joseph Tuley. —Skins and horns of male fallow deer, Cervus 
dama, and elk, Elaphus canadensis, trom his park in Clarke county, 
Virginia. 

Prfarrer LL. Vortisch—Collections of minerals, fossils, and antiquities, 
from Satow, Germany. 





from Bodega, California (de- 
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Colonel B. L. C. Wailes—Three kegs of fishes, from Mississisippi. 

Keg of reptiles and fishes, from Washington, Mississippi. 

Dr. T. H. Webb.—Reptiles, mammals, insects, &c., from California, 
New Mexico, and Texas. (Deposited.) 

Lieutenant H. G. Wright, U. S. A.—Keg of fishes, from Fort Jefter- 
son, Garden Key, Florida. 

Gustavus Wurdemann.— Fishes, reptiles, and invertebrates, trom 
Aransas, Texas, and New Orleans. Box of bird skins, and ten jars 
of reptiles, fishes, &c., from Calcasieu, Louisiana. Six jars of fishes, 
&c., from Fort Morgan, Mobile, Alabama. Reptiles, fishes, and m- 
vertebrates, Brazos, Texas. Fishes, reptiles, and invertebrates in 
alcohol, with skins of birds and mammals, from Aransas, Texas. 

Dr. J. Wyman.—Can of fishes and reptiles, from Surinam and 
Guiana. 
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State. Name of observer. Residence. | County. 
E _ 2 | | “wee 
Nova Scotia......... eta BR OOIGERis 5). ak rarer | Albion Mines....... | Pictou. 
PS TEAS D Sta here i welevers | Wolfville, Acadia Co lege. 
Canadayaeierereins 6 a2 r. Charles Smallwood..: St. Martin’s s, near M ontreal. 
Maine...... siaietasts.=\ Gone B. Barrows......| | Fry eburg.........+.| Oxford 
Joshua: Bartlett ye). 2121. %x- A South ii orastGid. -| Lincoln. 
| Sohinid. -Belleeetateh mises 1 Garmmelittceias :.re sicher « | Penobscot. 
i William-D. Dana ......: |, Pemiiyfsetarstaects sls’ele.'>| | Washington. 
Samuel A. Eveleth...... |) WVicavl raises sree, o+01s fey] Cumberland. 
| Rev. S. H.- Merrill. ....:.| Blue lyerver stistera's | | Hancock. 
JD Rar berry tate) or %)- | WPCUDEMsalevecuate 15/010 Washington. 
New Hampshire..... Samuel N. Bell......... | Manchester......... | | Hillsborough. 
Rev. Ta. Wie Weonard:....(:\xeter ..)0 5 stirs tie. | | Rockingham. 
doiht i Orla Chi aats erehen) crete ore | Londonderry .:..... | Rockingham. 
Dr. William Prescott. . ‘| Comeordsyeisiersleitetoe:: | Merrimack. 
George B. Sawyer.....-.| Salmon Falls . | . Stafford. 
Henry Hh. Sawyer ....... Great Hallsin ssi)... | Stafford. 
| Albert A. Young...... r| 
Prof, Ira Young.......§ | | JElaN OVELA Series) sielevers | Grafton. 
Memmiont. acsastn..-:| DesBucklamdsny.tclen<ieievs | Brandon............ Rutland. 
eee =| St. Johnsbury.......| Caledonia. 
Charles A. J. Marsh... ? | eae 5 
James A. Paddock .... | Cradtsbury.. <0 <0 sie: s Orleans. 
| Di Underwood. ii. ove. < <- \'Castletoniss o's. ssigiers o's | Rutland. 
Zadock Thompson......) } Burlington. ses... | Crittenden. 
Massachusetts .......| Lucius C. Allin.........| | Springtield Riefohe) sietejeys | Hampden. 
William Bacon. oe bec. | Richmond..........| Berkshire. 
John Brooks... Princeton. sis scree +s | Worcester 
Marshal Conant......... Bridgewater ........ Plymouth. 
Prof. P. A. Chadbourne.., Williamstown...... Berkshire. 
Emerson Davis.......... | Westfield... -.--| Hampden. 
Bs Rea! Giitondie iste. shetero 1. | Wood’s Hole . Bech foteie Barnstable. 
Amasa Holcomb ........ Southwick.jn)ssicis + « | Hampden. 
George Chandler, M. D..| Worcester....... .++| Worcester. 
a J. Holmes......... a | Williamstown. nelafekotets Berkshire. 
ames Orton....... ete 
Hon. Wm. Mitchell..... | Nantucket.........- Nantucket. 
(RD. Musseyeo ss. . .| Rockport...........| Essex. 
| Dr. J. Geo. Metcalf.....| Mendon............ | Worcester. 
Dr. H. C. Perkins.......| Newburyport .......| Essex. 
lenny sRiCeme er cleleeresse's | North Attleboro’....) Bristol. 
Samuel Rodman........ | New Bedford ....... Bristol. 
Dr. James Robbins...... (Wixbridg@eyt. s...cs\ereres| | Worcester. 
Brofieh StuSnell/t. sits cr Amherstiteic.s os/e sie : | Hampshire. 
[iD r aB PAGS Sunith. . 3:.:.-. Worcester... .s2.20 | Worcester. 
Albert Schlegel... . 00/0. PUNTO: /56 2.0 cotele lovers | Bristol. 
Rhode Island........ Prof. A. Caswell........ Providence ......... | Providence. 
George Manchester...... PR Ortsmouthi...'s's «4.0. | Newport. 
Samuel Powel.......... | Newport ...........| Newport. 
Henry C. Sheldon....... | North Scituate......) Providence. 
Connecticut ......... Rev. T. Edwards... ..'.-.| | New London........ New London. 
"ES SMG olde ese sieve ess | West Cornwall ..... | Litchfield. 
1 EDs Mars eae ot otcrcters | Rominethiterse cose. | Windham. 
| Prof, J. Johnston... ..... Middletown.........| Middlesex. 
| Dr. Ovid Plumb.. ..| Salisbury..... ..+...| Litchfield. 
James Ranleinisfeler. os. e:ss (Saiybroolss2.. sic... Middlesex. 
New Vorkese's'0... « «| Es Mi. Albameepettc:s'<o%e (VAM Delica: sierataleo e’=!e\e » | Alleghany. 
Edward A. H. Allen..... PLOY Pis:doas-cdee.» «| ensselaer. 
Thomas B. Arden........ Beverly..+sse-eeeee Putnam. 
Warren P. Adams.......| Glen’s Falls........ | Warren. 
Charles A. Avery.......| Seneca Falls........ , Seneca. 
John Bowman ..........| Baldwinsville .......| Onondaga. 
S. De Witt Bloodgood...| New York........+-| New York. 
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| 
State. Name of observer. Residence. | County. 
New York—Con..... Eph. N. By ram .......+.-| Sag Harbor.......-.| Suffolk. 
| J. Everett Breed ..... 6:90 SINE D VANIER el ove'syarei 01] Jefferson. 
| C. Thurston Chase.....-.| Chatham. .....5.... | Columbia. 
E. A. Dayton......+++--) Madrid.......--- -. St. Lawrence. 
JucS: Gibbons. ss-'s:0;0 eel News Y orks). bs 2/5) 2.) New York. 
| W. E. Guest......-...--| Ogdensburg.........) St. Lawrence. 
| J. Caroll House......... Lowville ........-.-| Lewis. 
J A art. acct Erestoheiele ig | Oswego. ..--eneevee Oswego. 
Dr. S. B. Hunt .. 2.0... | Buffalo. .%. sjeje.s0:- 00 -.| Erie. 
E. W..Johnson..s. <4...) Canton. . 6... .-.| St. Lawrence. 
John Liefiertsiieietes sise'sns odie syne. «e+-| Seneca. 
L. A. Langdon ......... Falconer ..... Sieiste 6:6, Chautauque. 
Charles A. Lee......... | Peekskill. .....+- --| Westchester. 
Capt. W. 8. Malcom....| Oswego...--.+- - ++) Oswego. 
L. F. Munger....5....+.-| Le Roy........-.-.| Genessee. 
Prof. D. J. Pratté% «10 «»/ Eredoniand.c. -----| Chautauque. 
Dr..J..W. Smith. .~.. ...| East Franklin.......| Delaware. 
lige O. Salisbury.......| Buffalo...........-.| Erie. 
. H. P. Sartwell..... 7 Penni ands cisictec's.<: Yates. 
Rev. Thomas H. Strong.) Flatbush .........-. | Kings. 
| Stillman Spooner ..... --| Wampsville...... .--| Madison. 
| C. S. Woodward.......- Beaver Brook......-| Sullivan. 
P. O. Williams ......... | Gouverneur ........ St. Lawrence. 
Walter D. Yale... -<- 65. | Houseville.....-..-- Lewis. 
New Jersey...+++..++ Robert L. Cooke........| Bloomfield.......... Essex. 
| Prof. Geo. H. Cook ..... New Brunswick..... Middlesex. 
Rev. Adis: Hrost jae <ise.2 oe Burlington... 20+. Burlington. 
} Bi Des Miaelenretebereiats eusie cops | New Brunswick.....| Middlesex. 
W. A. Whitehead....... Newark. ...se..0-+: Essex, 
Pennsylvania........ Samuel Brown......- o+| Bedford ..i00+ sess. Bedford. 
W.. | O;gBlodwetinces.ciacwisic | Sugar GTove........) Warren. 
Dr. A. C. Blodget......«.| Youngsville......... | Warren. 
ae John Comlly ..cie0. . 0.00 | Byberry ...+++++.---| Philadelphia. 
D.. S. Deering. «i .....-,.| Brookwille-322). «ts... Jefferson. 
Fenelon Darlington ..... | Pocopson...........| Chester. 
Joseph Edwards......... | Chromedale......... | Delaware. 
| Rev. D. J. Byler.......- | Waynesboro’......- | Franklin. 
John Heisely ...... Ss o\e «| FADTRISDULE wfeteredel6« « | Dauphin. 
Ebenezer Hance..’.......| Morrisville.......... | Bucks. 
O. T. Hobbes f.a7dis <(o.s,ciaiel FRAMGOMG. selon ale « | Crawford. 
| John Hughes ......-...- | Pottsville......+..-- | Schuylkill. 
Milacabawiauisals a2 +0 | Gettysburg ....+.... Adams. 
Profiad eA Kirkpatrick .., Philadelphia........ Philadelphia. 
J. R. Lowrie ..s:010 0200 | Warrior’s Mark..... | Huntington. 
Rev. J. Grier Ralston...) Norristown ......... Montgomery. 
Paul Swift...... dies Basieleis | Haverford..........| Philadelphia. 
Francis Schreiner....... | Moss Grove ........ Crawford. 
Dr... Smysers ae nee) Pittsburgh..........| Alleghany. 
Dr. R., BP. Steph@ns: a:en-| Ceres..... aoestgas «).| iC Keans 
T. H. Thickstun ope .\... | Meadville ...... ....| Crawford. 
A. DD. Wieirsscs biecisexe -. Freeport............| Armstrong. 
|W... WreeWalsomic's.., «5.0.9, | Pittsburgh..........| Alleghany. 
Ri. WVelSerssspsraloaie s oieicseiste | Andersville ...+..+.- Perry. 
Delaware ...ee++.«++| Prof. W. A. Crawford...| Newark...........-.| New Castle. 
Ae a B., Wialcereigee0 a, ois) 50.4 i DOVer. aictratehecratsls «\< | Kent. 
Maryland .......-...| Prof. William Baer....| a4. | 
y Miss H. MesEseaaea, | Sykesville..........| Carroll. 
Rev. John P. Carter..... | Hagerstown ......-- Washington. 
Henry E. Hanshaw...... | Frederick... 2. .«..| Frederick. 
Benj. O. bias wees Lahore “4 Blenheim...........| Prince George’s. 
Prof. Jas. F. Maguire....| New Windsor ....-- | Carroll. 
Virginia.. .scoces+ee| Lieut. R. F. Astrop Sic. | Crichton’s Store..... Brunswick. 
Samuel Couch..........| Ashland........-...| Putnam. 
Benj. Hallowell......... | Alexandria .........| Alexandria. 
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State. 





Virginia—Continued . 


North Carolina...... 


South Carolina..... 


Georgia... secssoees 


Florida .. 


@eteeoesses 


PulabaAMas es © oles cj als/e 


we isles c's viele 
- 


L,OWISIANAz ss o 0)cleteiakatoss 


TTOXaSseste set e100 = sivso 





‘Tennessee s. savaneissinte 


Kentucky ....see.e0+/ 


Win Omrepererostaniclcice o70!s 









~~ 

Name of observer. Residence. County. 
Jed. Hotchkiss..........| Bridgewater ......-.)| Rockingham. 
Samuel X. Jackson......) Leesburg........ ..-| Loudon. 
William S. Kern..... «ee MIMUMPErSVILIE. <2 20. 0: Pocahontas. 
Charles J. Meriwether.—| Montcalm.......... Albemarle. 
DEEN Vie WaT VAGI se eva' 'sleisiels ors Winchester......... Frederick. 
A. Nettleton............| Lynchburg .........| Campbell. 
Thomas Patton .........| Lewisburg..........| Greenbier. 
Prof. Geo. R. Rosseter . + el "Butialoldeieire sie s cioe("E Utnan. 
David Turner...........| Richmond..... «e+ | Henrico. 
Prof. N. B. Webster ....| Portsmouth........| Norfolk. 
Rev. Fred. Fitzgerald .. *| PACKSOUE sto) ashe sisicieiers Northampton. 
Dan. Morelle...........| Thornbury .........| Northampton. 
Prof. Jas. Phillips.......| Chapel Hill.........| Orange. 
Dr. J. Bryant Smith.....| Lincolnton ......... Lincoln. 
Thornton Carpenter..... | Camden ...........| Kershaw. 
Alex? GIENMIE \ ss ccles'e'c's| WWACCAMEN..0bcc0 © 10 All Saints Parish. 
H.W. Ravenel......... Aiken ..... Sesclaeiea|) Darmwell. 
dint Als PWOUL cr0's 51010 sioieie) sal (@AINIGENs c/s 0) 2/2 e0/e tere Kershaw. 
Std AG AISON ss-6 o,a%0,0's s'e 1s Whitemarsh Island..| Chatham. 
William Haines.. o's} AUGUSLA sie slevelnefeiale Richmond. 
ae FL Posey. .-.s00 | SaValMah’s .0\0/c «see «| Chatham. 
Dr. KE. M. Pendleton ....| Sparta ..........ee-| Hancock. 
William CHOW asics ore Augusta ...........| Richmond. 
Prof. Wm. D. Williams.| Madison ........ --.| Morgan. 
Dr. A. 'S. Baldwin......| Jacksonville........| Duval. 
W: C. Dennis...........+| Key West... sp es-| Monroe. 
John Newton........... Orange Hill........| Washington. 
Jolin’ Pearson... ....8-.e.| Pensacola..ceeceees| HScambia. 
Aug. Steele... ......-.-«| Cedar’ Keys.....00-- Levy. 
George Benagh...... -+-| Tuscaloosa ...... --| Tuscaloosa. 
S. J. Cumming .......3- Monroeville ........| Monroe. 
Prof. John Darby ......./ Auburn..... aeuere eel. Macon. 
Ben. F. Holley .........| Wetokaville...... «| Gattzdega. 
dite Abs Merwebon.. Sae0 |) MeMath’s: E., OF -| Tuscaloosa. 
H. Tutwiler............| Green Springs......| Green. 
Prof. M. Tuomey .......| Tuscaloosa .........| Tuscaloosa. 
AER Gireenis: curs eieie oars) DACKSOM Gt sieves aie .| Jackson. 
Prog TE Marpetie ssi « +, ORL0LG 001 <-sseaejesiere| Luatayette. 
Rev. E. S. Robinson ....| Garlandsville ..<....| Jasper. 
Wm. Henry Waddell....| Grenada .........6. Yalabusha. 
Dr. E. H. Barton .......| New Orleans .......| Orleans. 


Prof, WP: Riddel: ....<. 


VAEKSOM «0c, oteorecete or 








St. James Parish. 


Prof. L. C. Ervendberg . ew Wied.........-| Comal. 
Vee Gileninics +. cant > sustin sinus cavsyeYou 4 ..| Travis. 
DrAShK: Jennings. wees AUSEIN 0 crcecrameas| LTavis. 
Dr. Reet T. Carvert sy. .| Friendship..........| Dyer. 

eorge Cooke, - 

of L. Griswéla} ««..| Knoxville -5........| Knox. 
Jas. Higgins.......<+«-.-| Memphis...........| Shelby. 
Prof. Hamilton... gitete sel LTENCONs 6 sia,aies ae sie) Gibsons 
Prof. Ben. C. Tised. a eiers| MuebamOMe «messi Fie syeqeiel|. WW LISOne 
\ - M. UEWalty.,.\0100 «v6 Glenwood..........| Montgomery. 
ProfA. P. Stewart ..... Lebanon .......2«.| Wilson. 
Ogbeatty (22,........-| Danville +506 » ae Boyle. 


EG Berthoud ........ 

Rev. J. Miller, 

Ree Gis: Bayne} °*** 
GaRyea ee ese cloee 

ee John Swain......... 


J DeSantis 2 iste 


Mrs. Lawrence Young... 
Prof. J. W. Andrews... 


Prof. G. M. Barber......) B 


R. S. Bosworth......... 
F. A. Benton. 


Mis. Doc. 24———4. 


«| Maysville cis as .s'eceze.- 


Millersburg.......+- 


PariSiaresaveisgasens tesaisie 
Ballardsville........ 
Lexington. .-+.0..0- 
Springdale .. sjele 
a] VEATIOUC ES <fele’ s eiaispstors 
OL Cd aajekee ater aes: s7 


College PRR Soka ok 
| Mount Vernon.....- 





Mason. 
Bourbon. 


Bourbon. 
Oldham. 
Fayette. 
Jefferson. 
Washington. 
Cuyahoga. 
Hamilton, 
Knox. 
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State. 


Name of observer. 


Ohio—Continued ....| Geo. L. Crookham...... 


Michigan... ..scesees 


Indiana: aetee cats a cree 


MIDNA GIS, stare tchetusreveretene 


Missouri. «.s:0.0s%re Beye .o.s 


TO Widilcieyeloiereeterereniaiers 


Wisconsin. 1'sQiciess or 


Miss Ardelia Cunningham 
Jacob N. Desellem...... 
Lewis M. Dayton....... 
Mit ERO aINCHT Ctcvansievere. cle; ¢ 
L. Groneweg.. 
G. A. Hyde ...cccescees 
Eo Hollenbeck ccarcscrsiersevere 
Dr. J. G. F. Holston.:... 
FW arti... ecie. iereree 
Dr. John Ingram........ 
Dre JPRS Kirtlan dyers;:sieve.2 
G. W. Livezay.. 
Jobe bs sUkens ie) 6 sieisi0.<\ 
J. McD. Mathews....... 
Gi SROrmsby: 5 .ciesere clei 
Prof. 'S. N. Sanford...... 
Robert Shields... occ. 
TS POOMET ea cle cresenic}sc,0/« 
Edmund West ...eceo- 
William Campbeil....... 
Alfred E. Currier......0. 
Rev. Geo. Duffield...... 
Dr. S F. Mitchell....... 
Capt. A.D: Perkins..... 
ELWR< Schetterlys. sci. oss 
TRE StRen Gh, jatete! 50's sisters 
is IS UT AO Bef etalats a) eyes; 0.6% 
Deg Savors sieis:< « 
Miss Octavia C. Walker. 
Dr. Thomas Whelpley.. 
Torin’ Woodrutt.. <0. 
A. Winchell. 


eee cere cens 


SW iIVVECATISEIIN 10 ceyeecere is 
Cs\Barnes,. sis. ateta\eicios6:¢ 
IAG EL BI XDY: evelele's Re vayai3 


J. Chappelsmith......... 
W...Bs Coventry... cc. 0: 
WDE Vic IMCTSCY:cinrepeseiat.e:« 
Die TMTA ICTs eaters clatererere.0 (3X0 
LOSE OLET Siete rouatoln sistevos:oters 
DER STRRODETtS:s a ic.tieres care 
Prof. Joseph Tingley .. 

'Profo WW? 'Coftinitss ace cae 
WAG. Hdgerly\c.. .sescie 
John Grant.. 
VOolBET Bilis Wereres,crcicie a6 cea 
Dr.. JyA® Harris... Rei liae 
Dr. John James. 
Dr. S. B. Mead. 
Fred. (Behme6r. s.ciccess 
Dr. Engelmann... 50. 


* oe 


QE Petiear’.. sece Aerete 
Mass, ida EF. Ball.......; 
Ec. Bidwell..... shea arete 
Drs Aca TOLrecc sieeve 


Daniel McCready ....... 


Benjamin F. Odell...... 
Rey. Joshua Phelps...... 
PSI GAParvits ches een 


E. H. A. Scheeper...... 
Miss M. E. Baker....... 
Thomas Gay........ Biereie 
L. A. Taptnn sole! thes: es. 4 
Prof. S. P P. Lathrop.. 





.| Milton . 


Residence. 


Jackson, CE a eis. 
Unionvillesecc wy sc. 
RiCWMON sos efersic, sone 
ING Wars, 6 eraiescs wretebens 
Oberlin \siererayeresletniorays 
Germantown .....e. 
Norwalk .. Huron. 
Perrysburg ...... --.| Wood. 
ZANCSVAME, «i010 0,055 9,016 
Cincinnati... 
SAVAGE creieiejejininisere 
East Rockport...... 
Gallipolisy.:. 2 <eesie:s « 
Zanesfield.........-.| Logan. 
Hillsboro’?..........) Highland. 
College (Fill. a. 35). Hamilton. 
Granville...........| Licking. 
Bellcentre..........| Logan. 
Keen \.<\0/0isejny0a}010,« 0, «| Coshocton. 
FRU TON ie eis ceresere ~syere| LUTTE 
Battle Creek......../ Calhoun. 
Grand Rapids.......| Kent. 
DEtrOif se: cic, eresieininie.| Wayne. 
East Saginaw.......| Saginaw. 
Monroe..... oeje sexes) IVLonroe. 
Grand Traverse..... 
Sa@U Patek. cose ecsesers 
Dt JAMES) siete slereeke 
Brookilivniss saselaersiete 
Cooper..... stosiofais axe 
5 | MESPGS Ee etereepatevete ote: ccofe 
Ann Arbor ...... 


| Jackson. 
Lake. 
Jefferson. 
Licking. 


Loraine. 


eoeaseeoe 


Hamilton. 
Ashland. 
Cuyahoga. 
Gallia. 


Alleghany. 


Jackson. 
Kalmazoo. 
Monroe. 


Ann Arbor....... 3 Washtenaw. 





Richmond..... me ome) Wayne, 
Madison. ..,...0.....| Jefferson. 
Lafayette..... + sees) Lippecanoe. 
New Harmony......| Posey. 
Kendallville........| Noble. 


sccecececces| Wayne. 
Kendallville........| Noble. 
Lafayette..... sleeve 
New Garden........| Wayne. 
.| Greencastle.........| Putnamé 
Batavia... oscerceee.| Kane. 


Granyvilles cciscers oicare Putnam. 
Manchester.....,...| Scott. 
ATHENS sh «, o'e10's5 ev eal vlenand. 


OTE c'oj0 ss 0s deie 
Upper Alton...... 


ta La Salle. 
..| Madison. 


‘Augusta.........+..| Hancock. 
Hort, Pierre, . «se 

St. Louis... . asaaee 4 Be vous. 
Dry Ridge.....7....| Marion. 
Keokuk ............| Lee. 
Quasqueton.........| Buchanan. 
Dubuque..... +e. Dubuque. 
Fort Madison.......| Lee. 
Roultney incites, cie's ..| Delaware. 


Alexander College...} Dubuque. 
Muscatine.......-..| Muscatine. 
Pella. cs aisiete’seiotete taro 


Ceresca.::s\c.s oa- sje oie) Fond du Lac. 


Belle Fontaine......| Marquette. 
Milwaukie....... ...| Milwaukie. 


oleae! Beloits eiaceiante crestenye| ke OCk- 


County. 


Montgomery : 


Muskingum. 


Michilimackinae. 


Michilimackinac. 


..| Tippecanoe. 


a 
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METEOROLOGICAL LIST—Continued. 


State. 


| 
| 
| 
| 
‘Wisconsin—Contin’d. | 
| 
| 
| 
| 





Name of observer. 


Residence. 


County. 








G. F. Livingston........| Hudson .........+..| St. Croix. 
Dre JL Pickard) <:\./.. s\tblattevilless\2)a'. sl) Grant, 
J. McQuigg ....cs..5- E : 
W. oa oats Belt. iejoclateiasielseis 7+ FROCK. 
S: H.-Carpenter.....).)e% : 
JW. Stetlivin.. aon Madison..........-.| Dane. 
| Edward S. Spencer. eooes] SUMMIt....0.06....| Waukesha. 
| J.Fo Willard sso. so00.08|\ Janesville sid) 605 «| Rock. 
| Carl Winkler ......... .-| Milwaukie.......... Milwaukie. 
Minnesota...........|C. F. Andersonu...... .| St. Anthony’s Falls .| Ramsey. 
| Rev. Elisha W. Carver. .| Red Lake..........| Pembina. 
| A:-O, Kellum... 0205504) St Joseph..........| Pembina. 
Rev. S. W. ace ves si: PortiRapleryisicisis sis ee « 
iS. R.& A. L. Riggs.....} Lac qui parle .......| Dahkota. 
| David B. Spencer dajelelai ove Db JOSCP He) siets's en's sie/hembina. 
California...........| Dr. H. Gibbons.........| San Francisco.......| San Francisco. 
Dr. F. W. Hatch.. .| Sacramento.........| Sacramento. 
Rev. J. A. Shepherd.. .| San Francisco.......| San Francisco. 
WNebraskaijesieicccis el. os WDseMehheedia waiters seria cel elleviewsces stators 
Paraguay ........... E. A. Hopkins. .........! Ascension ......... 








Meteorological observers—New York University system. 





Name. Residence. County. 
M. R. Batchelder........... Fredonia ...0eeeeeeeeeeese| Chautauque. 
John N. Brinkerhoff..... .-.| Union Hall, Jamaica........| Queen’s. 
Prof. Chester Dewey..... s'eo| Rochester ..oeeeeseese ese e+] Monroe. 
John Felt, jr... ..+cscelee ses) LiDETLY..00ccsscesccseseee + Sullivan. 
W. H. Gillespie ...... ooees| Mexico....eseeeee alsnetalete ---| Oswego. 
Tea T. Harte). so...) s0's ss sl, Elmina .. 6. seeececerceceees| Chemung. 


FOODEE I TEnkINSe vei o'e steerela'e 
Mrs. M. T. Lobdell...... 
A. W. Morehouse..... 


-| North Salem .. 


-| Institute for Deaf and iM Daraby 


White Plains ...... eee 


Spencertown .. 





-| Westchester. 


Westchester. ° 


-| Columbia. 


Prof. O..W,. Morrisy.ii.' New York city. 

Prof. David Murray ........ NIDA, ota, ais corersteieres Rrorstetets Albany. 

Bidwe'©2 Reed ci cieivare es/s- s'eie's| ELOLMOT 4, 0 s.0.0' a0) sietsieieisicis eoie.c1s|¢ OOLtLaNM. 

Prof OM ROO ys oc: oerccisieres (al CLINLON ss1e'0)0/siceisisicieldeleieies oso neIdas 

J. O. Stratton...... afelehoisia ste ORXTOLC ee lelalersc ele ciisiele atacialels Chenango. 

Jos. Wi.) Laylorssstelatsisreieieloie| dr lAttS ULL. «,clsee.m\rslestorelslas, ote Clinton. 

Rev. Ri D., Vani Mleekye ae tat (Hat DUSh) « s/szicle « v¢.0 a 'anicrelelats | King’s. 
Geneva. 2/0. Sfevieve eines ss aclee | Ontario: 


Prof. W. D. Wilsomje..'.0s/./6 
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e 

Name. Residence. State. 
Adams, Warren P.......--.| Glen’s Falls........+..2---+| New York. 
Alba, E. MM: .. | sjtepteterens- cece] Angelica .co.000 sree cre e+e) New York. M 
Allen, Edw. A. H........++| Troy ...+%- Bre loie sie, e/clevefelesbeteiel NEWER OMIS. 
‘Allin, Luciuss@ererere crises Sptiustield AAR ae Lees Massachusetts. 
Anderson, O2UE Tereleliesepateelexe ate St. Anthony’s Falls. eeeeeees| Minnesota. 
Andrews, Prof. OPW ccs -| Marietta ........ese0e0% ete ets Onios 
Arden, Thos, Biv. 2 2. 0» «2,45» | Beverly..s.e0 seccescecoeee! New York. 
Astrop, Lieut. TG siacls --| Crichton’s store.........+...| Virginia. 
Austin, Wie Witsreveleve:snvefe'o,0:0l MRICHMONGS sfelevales c/a) sielee lo o-e cle] Indiana’ 
Avery, Chas. A..seesseeees) Seneca Falls... cceeeeeeee| New York. 
Bacon, Wt .jsjslelsne'sset.0 -+--| Richmond........s.seee0e+-| Massachusetts. 
Baer, Miss H. M.......0.--! Sykesville... .... soeseeceee-| Maryland. 
Baer, Prof. Wim-kaee +eeees, Sykesville....- soeceeceeeeee] Maryland. 
Baker, Miss M. E........ oe Ceresea..... << sildeseie aventerele --| Wisconsin. 
Baldwin, Dr. AS. 0% 3 » Jacksonville. ....ieee+e.+-.| Florida. 
Ball, Miss Ida E..... soe seesl | Keokukitwitiiscastcsemetees| lowes 
Barbers Profi: aM set. i ojsje exe Bereatiecicsteve ete is assists cate sre] (ONTO: 
Barnes; (©. 2% eeeeeeees) Madison....... Bia selele te totclovs --| Indiana. 
Barrows, Geo. B....... 00 .| Fryeburg. Siolisisisuciie nvelnns oiterinvEannoe: 
Bartlett, Joshua. .....se.+0. | South Thomaston.........-. Maine: 
Barton; ‘Oro By ERG iss. estas) New Orleaus 41.5.0. oe sc ccte | Louisiana. 
Batchelder, M. R....... eee | Bird olay ch seis <'es's cre eines cfeieial New Mork. 
Beatty, O ...ccecsiecccevces Danville .....s.eeeeeeeeees| Kentucky. 
BGM CT A cs. aiereseisis 08s essere} POrt Pierre's cs s.cs sce sesso ee] MISSOUTI. 
Bell, John’ J ..\.0:<0 si aiateie self CaTMel scans reteiss s SF ath taco Maine. 
Bell, Samuel N..........+. Manchester . seeeeeeeeeee! New Hampshire. 
Benagh, George.......s.00. | uscaloosar. sli cibiortelcece +, Alabama. 
Benton, 1. Avsiscicisterreise ..s+| Mount Vernon.........+.+--| Ohio. 
Berthoud, EB. L.....cseer. q Maysville ....0..+eeeeeeee| Kentucky. 
Bidwell, E. C....... oeoeeee, Quasqueton......o. +s siaislrere «| lowa. 
Bixby, A. TH .i.icc'e.ce sine - Lafayette.. Sereloleceisiejere ain MnGaT a 
Blodget, Dr. A. C......06. | Youngsville... sneises seleiajejeremietsls Pennsylvania. 
Blodget, WhO), \ss0i0 ehporterens | Sugar GTOVEMs/eise eeeee.| Pennsylvania. 
Bloodgood, S. De Witt ss: | New York..... aleiacisineeiese.s -.| New York. 
Bosworth, R. S oie ees os sine 6 5} College Hill... ss selec « s« oe}, Ohio; 
Bowman, Jon... .\.::cj.\einmtste Baldwinsville . srpetieicles eee NeW: Or: 
Breed, J. Everett:.:- os siesisiejs|) Smithville. ./2c0i0i0/0,0'2's oe e's o1° New York. 
Brinkerhoff, John N........ Union Hall, Jamaica........| New York. 
Brooks, JOHN s\s«-<spasne +++ee+ Princeton. Bielasevacctelel sioheleks | Massachusetts. 
Brown, Samuel ...0. oes] Bedford «.. h. 0%. c0ceceeeee eee] Lennsylvania. 
Backland, D,.... . .. ss wetetejeaMmlres1dOUs « <slensieeicislenrersusetetere Vermont. 
Byram, EK. N Ceres cccrccces! Sag Harbor.. ecocsiersreeetes New York, 
Campbell, Wim. .2.% sesame | Battle Creek. ...seeeeeeess) Michigan. 
Carpenter, S. H. ...0 o.0ss Sa Mt MIEGISON ck sawe cheer sfeloielolele re Wisconsin. 
Carpenter, Thornton .. < ss zeiWamaden..c.cc.a,0 cet we South Carolina. 
Carter, Rev. Jno. P....0 05. Hagerstown. . Waa, «pieee----| Maryland. 
Carver;*Rev. BE. W.. soos: Red Lake...... PEE «6 cen wis Minnesota. 
Carver,“Dr. Robt: Toarieeess | Friendship. 2...0 s/o... aoe as ewig ennesse, Spe 
Caswell, Prof: A sJRs.55 0% Providence oe elas ealereloucae vane) cieys Rhode Island. 
Chadbourne, Prof. P, A.....| Williamstown.......+«+-.+-| Massachusetts. 
Chandler, Dr. George...... Worcester. ......+600000-.| Massachusetts. 
Chappelsmith, John.........| New Harmony. ......+ 0. -|,ludiana, 
Chase, C. Thurston......... Chatham ...... ccccccssceoeee| New York. 
Coffin, BLO SW <0 esate eejcraceters Batavia sliicece cts «6 606 «e«| Lhinois. 
Colby, Jas. K.............. St. Johnsbury... a's isleiefe eseishe\s «(us VELINONE 
Comly, John ...cicse0sse vs Byberry: «+2 so 2c eeeeeee-| Pennsylvania. 
Conant, Marshall irieisielecee c:e |: Bridgewater. «232. oktstetaan. Massachusetts. 
Cooke, George....se..ces IPRnoxville |. > « Sivces, of eeetesiataual Tennessee. 
Cooke, Robert L...... «e+! Bloomfield.......... seceeee| New Jersey. 
Cook, Prof. George H......) New mo: seeccerceces| New Jersey. 
Couch, Samuel..sececsececel Ashland . sees ceeeccsee| Virginia. 
Coventry, W. B, ia eae NUiviGattertocte'etiece selecisentayeon New York. 


Crawford, Prof. W. Ao oe Newnes ose) Be 


..| Delaware. 
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tpt 





Mopking, BD. Aviyeis 7s te os 










Name. Residence. State. 
Crookham, George L....... Jackson ...... sfaislerielsierelesravaie| ONO. 
Cumming, S. J.........++.+.| Monroeville......... oeeeee-| Alabama. 
Cunningham, Miss A.......| Unionville ....ces.eesceeees Ohio. 
Currier, Alfred E...........| Grand Rapids.............-| Michigan. 
Dana’ William iD. 22 siaeichareia\s|p CULY:« (a/cfeie%estololelavaniate, eeletere -.| Maine. 
Darby,' Prof. Johns. te feet) AUDUINs cerse a cielsieeie seco esyel=| Alabama, 
Darlington, Fenelon........ Pocopson........ stelelereis areata} Pennsylvania. 
Davis, Emerson.........-..| Westfield......... oeeeseeees| Massachusetts. 
Daytons be: A. ./.jcisssares wie/ere lt NIA TIG=:s 5 2:0;0'0 aynnuacerelarevie --+-| New York: 
Dayton, Lewis M....250...| Newark o. o.. 6 ses tos eee «+ «+| Ohio. 
Deering, D.S......-2+.06 acts MBLOOKVIILE., aie acre oise:steleisys'ete.ei= Pennsylvania. 
Wennisty Wi.) Cejeicieie savetelee cot Key West .......22. sreclaie.s' oh Florida. 
Desellem, Jacob N.......... Richmond’;.:.:.3.> ver ote aie Ohio. 
Dewey, Professor Chester....| Rochester ........se.eeesees New York. 
Duffield, Rev. George....... DCE Olt cfereterelen sisi olateslerelsetoicts Michigan. 
Rdgerly, Es. 'Givcenejeales ara Granville...... aAavaharel steve senate Illinois. 
Edwards, Joseph... .,...-..--| Chromedale.......... ++ + eee] Pennsylvania. 
Hdward's, Reva Eoctesecsics os New: Londons wcicis eecssyels eels Connecticut. 
Hngelmann, Wr siciclats ceisisicvere lbs LiCUIS\6c,0/sheres/ate Gielen ov oie ihe Missouri. 
Ervendburg, Prof. L.C...... News Wieds.\.tcieissteletaters'a 0. of Texas. 
Eveleth, Samuel A.......... Windham..... we otetesete Sielsieves |) Nanrre: 
Kyler, Rey: Didier ceiere sles of|b VV Gy MOSDOLO™ :</aisieleleciolsls' avert Pennsylvania. 
Fairbanks, J. P...0.5. 00.0524) St. Johnsbury... .. 2.6. s«|' Vermont. 
Fairchild, J. Hes siaven'e she ODELU Tae ere 51s sieve vies sieharcahs siesjere|| Ohios 
Pelt -Johniiej 3s: steels elesolerele ojo) Ml DCLG Arsfateveleratetes't elevates ate e elh News VOrks 
Fitzgerald, Rev. F.......... Jackson. 0 oecees cece ceseees| North Carolina. 
rost; Rey. A.se <cicjewWerlcs es Burlin stOnis..iscicie/ere'eke'slon'o' --+| New Jersey. 
Gay, Thomas........... ---| Bellefontaine ....... Melerarei sieve Wisconsin. 
Gibbons, Dr. H............|-San Francisco ....+/0.40++++| California. 
CE IDDONS HDS aelelervarcte, deleroles NIG WW XlODKee. clorelstetodareisaler steraiale New York. 
Gibsons Fa Diss «2100/0 tevesreclsleNVnitemarsh: Islands aeteresevcnis Georgia. 
BGT ONG) WER Ks evolele clove el eetevars WioodsHole:.j.-..:.ctenetes --| Massachusetts. 
Gillespie.) Wo Elitere.s =, celete!<\els INTO RICO: serosa: aie) se ss Siaists aves ate acts New York. 
Glennie, Alexander......... I Wiaccammani: «4.50 2.esleesclers -.| South Carolina. 
Glenn J., Wiisetactereatacae os RAMISUINYrovsrerrcsin ee creleieten «are Texas. 
Goldy cb .S eters 6 » eve ces a|West Cornwall... ss. os +|Oonnecticut: 
Grant; Johny s.ice seco oe o+ie|) Manchester ./ 5.6.0 ete te oiler cas Mlinois. 
Greens ASR Wares a. oactercs Jalelssom).-.<:5e Salers oe atave sl -....| Mississippi. 
Griswold, Prof.(Wisti:\...%» « si PAMORVIN Gs. 's eatectorets Seatereieeis Tennessee. 
Groneweg, L...............| Germantown ........ ees! Ohio. 
Guest; Ws Hic icjsien. cies sre |; Opdensburpctetetectajortees -.-.| New York. 
Haines, Williams. este cles s'sio|, AUPUSEA «icrenieiajes owe aieaia tele sit Georgia. 
Hall; Joel.s..: a sioctetcterehuicts, sc CALI EN Sha c-abelatarsevete sce le Serosee -»| [linois. 
Hallowell, Benjamin........ Alexandridiae «cis esses etateren Virginia. 
Hamilton, Professormiegec seal) Drentom.: tse olces se ele vee/cae al: Dennessee: 
Hance, Ebenezer ........... Morrisville 2 :stere sste'e’ate sae --.-| Pennsylvania. 
Hanshaw, Henry Bensterie- | Predericks'. . &,.:</sciceis acne o's Maryland. 
Harper, Prof. Lis. eeeee se Oxtordrs «/s\s.s a stavatotebeteveeiatst sj o76 Mississippi 
Harriss Dr: J: OVS Ottaware ec ee icici sion MELLMOISS 
Hart; ira. F. .6... Jeeta Glia ivalyns scsi stele wotetarelar sir oralsie New York 
latty V5 iE. ccs 5 anes slaleiele e¥el OSWELO iois\se'e's © eheleteistel stele .--| New York. 
Hatch, Dr. F. Wiicisuitreeaweesacratnento .sisecversta tee aa ath California. 
Heisley, John.......220..%.| Harrisburg ...s50: seeeeeeee.| Pennsylvania. 
ligsins, James... scicteaciee -| Memphis..............+++e.| Tennessee. 
obs OUT. oisos. so aleslelele vl MEVAMGOIDI sicrorscre|ol ele Beraictelersioits Pennsylvania. 
Holeomb, Amasa.<.. <i... 0% Nowbhawiclens sta sietiee eke sats Massachusetts 
Hollenbeck, F........ ecee se] P@MrySDULE ..:.\0e0\0s sees s ve eo: Ohio. 
AD Ulery sibbie Boscia a ots sie eel MVIELO lochwal Leicidis:ciete eras soe .....| Alabama. 
Holmes sD). J's shee ek Williamstown ..........+--.| Massachusetts 
Holston) Dr. J! Gabe. wis ol amesvilleccs ga tcsartontn ae scl Ohio. 


Ascension .. Paragway. 


eee eee eee sero es ee 
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Name. 


Residence. 


State. 





Horr, Dr. Asa... 
Hidtchkiss, ed yacievewisiode s aievs 
House; J. Carrols... s..\ec10,0 


Hughes, John.......-eee- 
bunts Dy einisye (cists tsicloieledisiers 
ant riS.uB es sicies of acieiels 
Burtt (BWW ccis, esis sissheiptetete 
Hyde, 'G. A... s.ccceee Fate 

Ingram, Dr. John......... Ye 
Jackson, Samuel X......... 
Jacobs, M...<.%. sie eessialecchetehe 
James Dr-Johins ite sievoseecteals 


Jenkins; JU sc isvejsieiecioea sts 
Jennings, Dr. S. K......... 
Jillson, Professor B. C...... 
Johnson; Hs (Wheeeleereisiatastels 
Johnston, Professor J........ 
Kellum, OGAseiwateracisisie otters 
Kersey, Dr. V...sc.ssecces 
Kirkpatrick, Prof. J. A...... 
Karkland, Drs: Piss cjcertetste 
WGNAUCT,« Ve c,c:e,ctaeslerersieusetarets 
Taangdon, Li. Arse sisieisis0i0.0;0 0:0 
Huapham, \T.. Aisere.c'ais\s\0\ sels) ste 
Acathrop, Prof. Sob hs siessrsrers 
Wear s@). JF. iP severetemievtereterets 
Kep sCharles A. ccisvereesioreteters 
Lefferts, John....... atatatatelets 
Leonard, Rev. L. W....<<> 
Livezay, G. W 
Deivingstom, (Gai Ze.crelslssisishaiale 
Lobdell, Mrs. Mary J....... 
Lowndes, BAO® jc steecs oars 
DiOWTIE) Ii Este s)c's tecistelelamtels 
Lukens, John “Pe isieySerar getetate 


Mack, Bi: Tsrs.evelsfosotsteutoriete 
Mack, Re GC... cciesatonasetaioerte 
Maguire, Prof, J. bye siceinest. 
Malcom, Captain W.S.. 
Manchester, George..... 
Marsh, Charles A. J..... ‘ 
Marvin, Js, W scccis cations 3 
Mauncey, Rev. 8S. W.. 
Matthews, J. McD........ 
MeCready, Tse o5.0o:cis0 chats 
McQuigg, J........ sieieleisavets 
Mead (Dr So Bac muse ese ais 
Meriwether, Charles J...... 
Meriwether, R. T.......2.. 
Merrill; Rev. Siybies siscaie «is 
MetealtDr 0. Goctiellenncre « 
Miller, JROV. Disc cieteisschoontere:s 
Mitchell, Dr. S. K. 
Mitchell, Hon. Wm......... 
Morehouse, A. W..... 
Morelle, (Dior. eeheeae 
Morris, ‘Profi(Ox Wiseecwinics 
Munger, Ib. Waihiimeseaseet 
Murray, Prof. David.......-. 
Mussey, R. D... «cismpraiuipite vue 


eee eesreeere 


LIVIN T Wells siete ferelee ciekelelosrs otevets 





. Blenheim.. 
.| Warrior’s Mark: ..... 


..| Winchester..... spscratancare oe Z 
-| Fort, Ripley... tie sejcdece sree 
.| Ohio. 


.| Le Roy 


| 'Thornbury..... ealeyeterelatete Rtatole 





Burbuque :2 3. 505.eeapeeeee 


Bridgewater ...... 
Lowville 


Pottsville .....ssceecenceees 


POmUITeE si:0 Sie ois oe versie vuteteler= tel 
Buttalo wet. ai. sidldie le lenratetserens Blots 
Cincinnati, .ctejoclele corse srajelenela| 


Savannah ..... 


weer eee eesee 


Leesburg .... 
Gettysburg. a/.\\.'s eissstelae sletcte 
White Plains... 
Acostimis {it ycies:s 

Lebanon... 
Canton ois eye tasfatprepetae lets 
Middletown: s:eisteleserecverereleve 


Ce ee 


Sty Josephs: a. ciereretevonstelere 
Miltoniteay..%. aia Nelslesoieres ae 
Philadelphia ss ¢aversisteereieve sts gts 
East Rockport... 
Kendallville 


eeereoe eaten sees 


Mal CONE sateletoies) ees 
Milwaukie,....... 


eeeeeoeees 


Bel Outs. 375 cise alee elieteuretetel evel Sere 
Dry RIGGED 6:6. cistasr iam ieteleete 
Beelkkshkill (ate 2.0 sesdorers costes iniss 


MOU te yest ile fois'erageyeyuiactore Gichelets 
EXCEL a ctele.seu: aaisvatneke 
Gallipolis} eisjcjeo teeta es 
ELI SO 1s .2/ ates ceieia tome alele cre’ 
Salem Centre...cee. 


eevee ees 
eee eee ee eter e eee 


ZANESVILLE: a cleieiesiorwle-c cevelereterd 


New Brunswick.... 
Londonderry .....scccecesse 
New (Windsor «/s1c:t0.00ece 
OSWEP0..erceecaes 
Portsmouth «. ose. es srleoeie : 
Craftsbury . 


eee eer aee 


| 
letoteitel <¥o\<| 


Efillsboro.s.iare c)ees 
Beloitas ticis watervance Siteleclere' es) «| 
AUGUSta. oo sercccscsseeeeass 
Mion teal’ sce warcietateevetorees'#s 
Meath s<): 4a sicamiiercets 3-5 2 | 
Bluehills chs callers 
Mendon’ /s/<\.4 w's\rerne ace siriel 
Millersburg..... sidlalelsvinte Sess 
East Saginaw........ 
Nantucket... 2:2 satel 
Spencertown...... statenseteys levels] 


eo5oee 


ING@w: York’, <)sce oe Bits 


eeeee eee ee eee ee eree 


ANID AMY, '<\0. 5, a:0)sn:0 essrelenyoicteetaiel 
IOCKMOLt je oie.sce carate 





eereeeee 
| 


.| Wisconsin. 


Towa. 
Virginia. 


..| New York. 


Pennsylvania. 
Connecticut. 
New York. 
Ohio. | 

Ohio. 


.| Ohio. 


| 
| Virginia. 


Pennsylvania. 
Illinois. 
New York. 


-| Texas. 
.| Tennessee. 


New York. 
Connecticut. 


-| Minnesota. 


Indiana. 
Pennsylvania. 


- | Ohio. 


Indiana. 


New York. 


..| Wisconsin. 


Wisconsin. 


.| Missouri. 


New York. 

New York. 

New Hampshire. 
Ohio. 


New York. 
Maryland. 
Pennsylvania. 
Ohio. 


New Jersey. 
New Hampshire 


.-| Maryland. 


New York. 


| Rhode Island. 
.| Vermont. 
. Virginia. 


Minnesota. 


lowa. 
‘Wisconsin. 
Illinois. 
Virginia. 
Alabama. 


.| Maine. 


Massachusetts. 
Kentucky. 


...| Michigan. 


Massachusetts. 
New York. 
North Carolina. 
New York. 


.| New York. 


New York. 
Massachusetts. 
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Name. 





Nettleton, A ..2-cccccceoces 
Newton, Jn0,..cccccsccccees 
Newton, W. H.. 
Odell ABH areisleiejew oleisinlsctera< 
Ormsby, J. Siecieiiscrcinine 
Orton Janets sic. cx 3156 


Paddock, Jas. A 
IParkKeryy dl. We se 0c e:sls sielee)ese)« 
Parvin, T.S... 
Patton, Thos.. 
REATEOM 1110). ereieye eleleveye/eievere] s 
Pendleton, Dr. E. M........ 
Perkins, Capt. A.-D........ 
Perkins srs Cit sees iesi0.8)- 
Peters, H 
Phelps, Rev. Joshua... 
Phillips, Prof. Jas)... s/22,0ssja0 
Pickard, Wr. Te Wissisierelasrerete 
Pilumbe, Dr. OVIGs sicj0)5eie70)< 
Poole, Henry «.;.:0isiaalare ssc ite 


ea eecer reese ee 


coe ete ee seeee 


Residence. 


State. 








IPOxtEr gv Vir) sjolota,e acjeteneyeleoterel« 
Pesey,, John Hi.) ciers arse tsielejoveleys 
Powel, Sam’l.. 
Pratt, Prot), Is aisjejeteseistarcts 
Prescott, Dr. Wm 


Ralston, Rev: Ji Goes 2.ece,s a) 
Rankin, James)... :0,«,<0.0 9:0 5\« 
Ravenel ave. WW sie eloeisaciajainls 
EU aLyi si ld Gris s'e'e!e' acfa jain olnjatsysl 
FFVE CU sp ENB iicre'a, ois crodatenvayskeyale 
Reed, Pewee Co gscine an: 
Rice, Henry ..... 
Riddle, Professor W. P.. sitet 
' Riggs, S. R. and A. L...... 
Robbins, Dr. James......... 
Robinson, Rev. EB. S........ 
Rodman, Samuel.. 
Root, Professor OO}, ./..6:se0 6 
Rosseter, Professor Geo. R.. 


. 


Salisbury, Elias O.......... 
‘Sanford, Professor S. N..... 
Sartwells Dr. Hei Becicn «cise: 
Savage, Rev. G.S.......... 
Sawyer, George B.. sere 
Sawyer, Henry E........... 
Scheeper, E. H. A.. 
Schetterly, Hi Piciteresstecteles 
schierel, Alberts :creleiacereaiere 
Schley, William... 
Schreiner, Francis...... 
DOANES! Jie Di. Sie.eie eiclanalentctste 
Sheldon, Henry ‘C..peee 
‘Shepherd, Reve iJis, Av ctpaatctare 
Shields; Robert . «s:0« asjasielsle 
skeens! William. s:<«,eilsseaters 
Smallwood, Dr. Charles..... 
Saath Ors By. A. wai oa see) ofels 
Smith, Dr. Ja. Bryant <sisieisiee| 


eet ere eee 


Smith, DS Te W Sivereis ooo otets basta elim 5 0 Sie tcse sats 
Smyser, De EL ia .oie:ejev/are\ale |AeLUESDUUD fale/svais ss, © slvilestelaterete 
Snell, Professor E. Sei slsreietetel CATmnerstinede sc ate eishevatoteneserwvent 


-| North Attleboro’.. 


-| Moss Grove. ...e 





Spencer, Dawid’. ./.'eje/s\0s.0/s «| 


ee eeteeoresssese 


Lynchburg... 
Orange Hill........ 
Fond du Lac......... 
Poultney..... 
College Hill... 
Williamstown.. 


eoeeoes 
eeeeeoe 
eee eeoeeeseaeee 


eeu essere seees 


Craftsbury. ...... 
Steuben... sis 'e20 e000 0 
IMiuscatines <5 «iesic1s se 
Lewisburg. ....+.. 
Pensacola .....+. : 
Sparta. . 
Monroe... 
Newburyport... s.ccsescenee 
Miafayette.s)o.«:0.0 «3:0\0/0\cjenieeieiere 
Alexander College........ eae 
Chapel Hill... 
Rlattsvillleve love core <tsispers is pisienetars 
Salisbury 
IAT Dion WEINES we.0.clere.0isce)s}sctese' 4 
Blots sterccees eveioletssievevejpie'ssa.e's 
Savannah. 
Newport....-eseee. 
Fredonia... «0,0 os. 
Concord iretelerescretersiwarccoretus ie 


eeceesecsees 





eee eer weer esr coe er 


seen eee eee sees seeas 


eeeeeesece 


INIOLTISUOWAN cies c/slacensse eens tale 
Saybrook... .sccsccecsrccces 
Aiken... 
IPaniSse'e.s.6 aia sketate Ntoplelaveneietsiotete 
Belleview... 
Homer 


eee eer e ee ees eosesee 


eeeseeo ea ereseoae 


Jackson. <<! nis savaterciepackerenerers| 
Lac qui Parle.... 
Uxbridge........ a ersiciatale 
Garlandsville.. 
New Bedford... 
Wii POM yevelolevas stsletereovcreresiecte 
Buffalo... 


ee er eeeeene 
eeee! 
eee ete seen eees 
eer eesores 


wee eeeeeesseesecseee 


Buffalo.. 
Granville.. 
IRGNTIMY alls katesclesseerere) coiakorere © 
Millersburg.....csscecccseee 
Salmon Walllsiccc.<ceretaeye ic. 'e 
Great) Pallisitrerciceviste 
Pella.... 
Grand Traverse.. 
Taunton... 
Augusta .....ee- ®| as! e0,6,<K6) 6 (0 


eee eee ee ose ee aes 


eereeeoe 
eoerre eee sees esr eeeat 
er 
eee esr ese oereeoee 


Lexington. . 2.0.0: st eecewee 
North! Scituate < 06 sie'ssneiere 
SanicB ramets’ .\s are eayeececeeec 
Bellecentre.......ee- 
Huntersville....... 
ME IMArIT Ss sie\siesevereie aves. e/ & 
Worcester... 
Lincolnton... 


feeeeseee 


eeoecer see 


ee eeeoereeen 





Sb. JOSephist's:6,0.0,0 


Virginia. 
Florida. 
Minnesota. 


-| lowa. 


Ohio. 
Massachusetts 


Vermont. 


-| Maine. 
-| Iowa. 


Virginia. 
Florida. 
Georgia. 
Michigan. 
Massachusetts. 
Indiana. 

Towa. 

North Carolina. 
Wisconsin. 
Connecticut. 
Nova Scotia. 
Wisconsin. 


-| Georgia. 
.| Rhode Island. 


New York. 
New Hampshire. 


Pennsylvania. 
Connecticut. 

South Carolina. 
Kentucky. 
Nebraska Territory. 


-| New York. 


Massachusetts. 
Louisiana. 
Minnesota. 
Massachusetts. 
Mississippi. 
Massachusetts. 
New York. 
Virginia. 


New York. 
Ohio. 

New York. 
New York. 


.-| New Hampshire. 


New Hampshire. 
Towa. 
Michigan. 
Massachusetts. 
Georgia. 
Pennsylvania. 
Kentucky. 
Rhode Island. 
California. 
Ohio. 

Virginia. 
Canada. 
Massachusetts. 
North Carolina. 
New York. 
Pennsylvania. 
Massachusetts. 
Minnesota. 
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Name. 


Spencer, Edward S......... 
Spooner. El atielatesde sieisiacic ic 
Spooner, Stillman.......... 
Steele, Augustus............ 
Sterling Ie Wiss sis\<'ess/e/0/0'0 
Stevernse Or: WP. wiesssiere « 
Stewart, Prof. A. Pe. ciesens « 
iewanks Wid s.c\< clelsssievete we 
DUAN DT si Tcl oie'ee, sinies siecle ss 
Stratton, J.\O.. 
Strong, L. H... 
WUT, ELEY... Le Eds ssisicleslslele 
Stuart, Als P.Sic.s.bisle-etesicets 
Swain, Dr. John. 
Swift, "Paul. 


eee ee eres 


seo eee reese ere eee 


Taylor, JOs. Wrecetese ciecieleis 
Daylor, Drs KG sass everic 
Thickstun, T.. : 
Thompson, Zadock ......... 
Tingley, Prof. Jas) s .te:e'stesje'-\- 
Tuomey, Prof: Moco. 55.06 
Tarner, Davidse: ¢42s0 ser 2» 
Tittwilers) Hesiaciat soe eset: 


Underwood, D.. 


Van Kleek, Rev. R. D.... 


+] Weampsville .'. 6.00. sisswiesiens 
-| Florida. 
-| Madison...... 


«| Lebanon. <s'e.+« 


Alt. db AIMER ayelere: stom/aletaia coiaieterse 


o} Ballardsvilles oic:s\e\cwiciers 


..| Brooklyn.. 
.| Meadville 


LH Walt USHUS tere rsllote oteteletobeter stones 


Residence. 


SUMMA tisin stele ee evepeloveiieteiewiaters 
NRG OTI el cieveiel cure atebatetet otenee 


Cedar Keys...ccsecescvecs 


Ceres". jars ieishes 
Greenwood... 


Oxfordieert. Blenieiens a iesvonaverevetels 
Saugatuck... 
Wat bUshismterstes cteree 
Wolfville.. 


Haverford ... 


eeew reese eee see 


eeoeeeee 


Platisburg. «cee ceee 


eo 


BurlingtoOnts 2c sle\slostoleiele sets 
Greencastle... 
Puscaloosay.(.’. cos 
FRIGHIN ONG! ies sci dle cravat ter ictes aie 
GTEEM SPLINIS.\e's/e)aielerslelalays(ols 


eee ere eee eerees 


WASTELONM rors ts tlowte cisetcteteteie ste 


Waddell, Wim Hci. wera ote Grenada ....... Siataloretotevetatete 
Walker, ‘Miss Octavia, ©2i2).)\sCoopen. aicielele's 0s clesiercleleier ate 
Walker, Jt iP ssidisrece ermine DO Ver cidsitieciceeisiclcle’s An eaGae 


Webster, Prof. N. B.... 
Weir, A. Di... .. 


a OLESMOUED ec cle cies 


Freeport .. 


IWieiser, Reece cere oetione WAtndersville:. -stete's aisotecciecre ole 
Wrest; Edmund :.)...<ve 2.5% Bia. s| CHAITIN otste & valetole eleiciers slcve wale 
Whelpley, Dr. Thos........| Brest ......... wolsne oreiettore 
Wihiteheads WitAy a. csr aan Newark...... steleiseie’sioialsisietels 
Willard) Sie. e a cteceanrelete 2 «| Samesvalle: Aeteyetores joie ole sete-Wictehs 
Walliams; P.' Onset acueicicts|: Gouverneur.....-.+. aefelotaters 
Williams, Prof. W. D....... Madison) steisjeusteei cleiece 
Wilson, Prof. W. D........ Geneva vcceeies eee siecistecersieh- 
SWillsons VW): Wissjeitwajssntteteite| ELUtSDUTO" seals ieisttoioel sisters Seater > 
Wranchiell "A. ...5.¢cees FES HICATINGATDOL cise «isiaeherersie 
Wainklers(Carll.)...Ssceteciestoe Milwaukie’ 4 s.cels(eiserste ccecys 
WWroodimift, Tam ..ase:cncve steal ste JAI ATDOE sleie steleaiererevechersie (ere 
Woodward Cii8.55 sicesccersts| Beaver Brook..........«- SAE 
Males iWeaiter, Dic. sicsnccicseis] SLOUSCV ULE rcterens ¢ hisodec 
Young, Albert A..... erates Hanover s'eicrescpeleraialesrare) 258 @) 
Wouns, J). cA Mie. sei ajs: stcterae Camden........ ate tiatekatalcretal 
Young, Mrs. Lawrence...... Springdale .....csseceessee 
Noung, Prof. (ra)... c.sctsisac.« «)<) eLaANOVErAMe o «iesminjeiele sete aiaye 











State. 


Wisconsin. 
Ohio. 
New York. 


‘Wisconsin. 


-| Pennsylvania. 


Tennessee. 
Tennessee. 
Michigan. 

New York. 


-| Michigan. 

.| New York. 
-| Nova Scotia. 
.| Kentucky. 


Pennsylvania. 


New York. 
Michigan. 


.| Pennsylvania. 
..| Vermont. 


Indiana. 
Alabama. 
Virginia. 
Alabama. 


Vermont. 


.| New York. 


.| Mississippi. 


Michigan. 
Delaware. 


.| New Hampshire. 


Pennsylvania. 
Pennsylvania. 
Ohio. ¥ 


.| Michigan. 


New Jersey. 
Wisconsin. 
New York. 


.| Georgia. 


New York. 
Pennsylvania. 


.| Michigan. 
.| Wisconsin. 


Michigan. 
New York. 


.| New York. 


New Hampshire. 
South Carolina. 
Kentucky. 

New Hampshire. 
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REPORT OF THE EXECUTIVE COMMITTEE. 


ADOPTED JANUARY 15, 1855. 


The Executive Committee submit to the Board of Regents the fol- 
lowing report relative to the present state of the finances, and the 


expenditures during the year 1854. 


The whole amount of the Smithsonian bequest, depos- 
ited in the treasury of the United States (from 
which an annual income, at 6 per cent., is derived of 
Pe LS) Use re ey Rt Ot Ne uremia cre nd clase 

Amount of unexpended interest, reported 
last year as in charge of Messrs. Corco- 

Peltle AMONP EURO OS Vio oa aici a. wie eek dine = Sie $179,408 02 

From which deduct amount passed by 
them to the credit of the treasurer, to 
meet payments on building during 1854 54,408 02 


125,000. 00 
Balance in the treasury, January 1, 1855 14,159 59 





$515,169 00 


159,159 59 


$694,328 59 


Lhe following is a general view of the receipts and expenditures for the year 
1854, exclusive of amount drawn from Corcoran and Riggs on account of 


the building. 


RECEIPTS. 


Balance in the treasury, as per last report $6,944 68 
Interest on the original fund for the year 

LOSS Bere Meer aan gee Ls pa 30,910 21 
Interest on the extra fund for the year 1854 7,276 39 





EXPENDITURES. 


For items common to the objects of the 


basitution 5 hee es ee $12,752 00 
For publications, researches, and lectures 8,094 38 
For library, museum, and gallery of art. - 9,512 19 


For building purposes—difference between 
the amount expended and the amount 


withdrawn from Corcoran and Riggs. - 613), 12 
Balance yin the treasuryicsaeh 2s saens 4 = 14,159 59 


$45,131 28 


$45,131 28 
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Detailed statement of the expenditures during 1854. 





BUILDING, FURNITURE, FIXTURES, ETC. 


Pay on contracts. .....ssecccessrecs Sedsiciels ecebses fale sialajetatees $52,280 00 
Pay of architect and draftsman sjeierefoctole.cte sbceseccececion wweeses| 1,237 00 
Miscellaneous incidental to building ........-. sions a/ele esisieisinie « 495 13 
Magnetic observatory.........+- See seoees wieie\e #0010 0 ou, steine slots 18 77 
Furniture, &c., for uses in COMMON... cc.ccecesceceucccccevices 938 12 
Furniture, &c., for library....cccccrccccssccccsscccsccesscees 52 12 
——————| $55,021 14 
GENERAL EXPENSES. 

Expenses of Board of Regents, &C....essseececsccceessccceee 467 71 
Lighting and heating....... ssia eto ds \ajajeja)e\je'e a \einis;0 dlesiejelelejelsysie « 887 30 
Postage. Tareete uila\elase arin slejelatciayspocieysieleterelse/elslejelsaiele ectrccenccens 467 67 
Transportation and exchanges.....sseceercessses mre jesie,ajeleraisieseic 1,644 43 
Stationery ....cesceceesces eesleere afele! ofefete oeececes olsieieie's ce aie 662 50 
General printing.....eesee Slecislalate ess eivleie 0 ev e.e 6 deine wleiwe awe 1, 1, 094 22 
Apparatus...o 5 cae scie or 0:0. 0 eo0'0's ese aciew ee sleivierina bE ep/sleed's sie 427 26 
incidentals general, including salary of clerk, book. -keeper, jani- 

tor, watchman, laborer, extra clerk hire .........ceecsscecee 3,600 99 
Salary of Secretary..... Saidiaielscleisionis slaisievefsrofelslaciel stots aiatajelsleveieis 3,499 92 


12,752 00 


PUBLICATIONS, RESEARCHES, AND LECTURES. 








Smithsonian Contributions to Knowledge.......... ote c cence ee 3,773 96 
Reports on progress of knowledge. ..eesseescececceseccons oes 83 84 
Other publications. ..ccerceccccccsecccrecsvsresscsres sMarelsteios 917 89 
Meteorology ..... ainclefevaiertoiele|ataias ciate eiaelavate sfelstetaiasjefalelelas slete!s/ > 2,203 38 
Investigations... .cccccccsscsvees vio eseece 0:8 6 00 4:6 ste teleresieisiac siete 10 00 
Pay of lectures... .ccsccccrccccercecccecoss elsie dee se cecielescies 895 00 
illustrations and apparatus for lectures. 0.0 0 00.00 0.e'a'b oie 6 \s.eija/oleiejeiaie 156 37 
Attendance and lighting lectures, &C......-eseeeees aiajeitllele/ayaials 53 94 
8,094 38 
LIBRARY, MUSEUM, AND GALLERY OF ART. 
Gastiof bookies «sieracjacee'¢: snialavels oe aieieie)eo ele aiatabiala\ele/sielsisie nisiatalsis 2,166 50 
General catalogue.........- eerie ec aaceweedesseeesccccesioeee 151 35 
Storeotppine ANd prnting. <<jv:ceiew cic we vie oie osu eines icie'sla/sulsjeie isi ool 71 
Incidentals, library, pending. salary of two assistants, and 
DiVGiOy.cctalars closes eicvelsuolofolera: ctsiclelosestele niniastatstents lclereieererevecietore eal) eadoorae 
Salary of Assistant Secretary. . aie jolelSajoraldis oelaieishaieloptelebsemreraistel are 1,319 43 | 
Explorations, MUSCUM.....ecereseccccccccccesesccsreescecces 250 00 | 
Expenses of collections, museum..... Wi goccresatelacrslelevaleinials cele steele 157"19 
Incidentals, including alcohol, &c., assistance and labor, appa- 
ratus, catalogue, glass JATSs SCC. aires sela'siels sisleislais's o'e)os ole e'ele je 536 54 
Salary of Assistant Secretary....0.c.sscccccsccccccceccsccces 159997 921 
Incidentals, gallery of art 2. .ccccicccccscecscccencccccesssons 50 00 
a 9,512 18 
Total expenditures in 1854... ceescecececcaccieses duis jeatels|slstekeisianioi eae] 85,379 78 





In the appropriations made, April, 1854, for the year the estimated 
income of the Institution was $38,500—[the actual income was $38,- 
186 60]—of this sum $7,000 was devoted to the building and the re- 
maining $31,500 to the operations of the Institution. 

The first mentioned sum (7,000) is included in the balance in the 
treasury, the whole of which may be appropriated during the present 
year to the building. 
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The whole expenditure on the operations of the Institution was 
$30,398 57, which is $1,141 83 less than was appropriated. 

The appropriation was not made until one-third of the year had 
passed, and this, with the unusual expenditure occasioned by a call of 
a special meeting of the Board, and the extra clerk hire and printing 
on account of the various reports, rendered it impossible to apportion 
the disbursements in exact conformity to the estimates. They will be 
found, however, approximately to agree—those for publications, &c., 
being less, and those for library, museum, &c., more. 

On account of the additions which the building committee have 
found it necessary to make to the contract for the better security and - 
adaptation of the building, the extra fund has been reduced to $140,000, 
instead of $150,000, as was formerly contemplated. It is probable a 
further reduction will be required to pay the amount still due on the 
contract, and for other purposes connected with the building, but this 
should not be allowed to diminish the extra fund below $125,000. 

The following table presents a general exhibit of all the receipts and 
expenditures on account of the Smithsonian fund, from the beginning of 
the Institution until the first of January, 1855. 
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1846. 
Jaly: 31 
Sept. 10 

1847. 
Jan. 1 
July 5 
Ocre 21 
Nov. 26 

1848. 
Jan. 1 

15 

April 1 
4 

May 10 
July = 7 
Aug. 17 
24 

Oct. 16 

1849. 
Jan. 5 
Feb. “17 

28 

April 17 
July 2 
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To James Smithson, net proceeds of his bequest. . 
T® interest thereon to date, paid by the United States. | 
To H. W. Hilliard, Regent, over payment returned. 


To interest on assumed debt, Ist July to 3lst De- 
cember,, 1846, first half syeamstelerewjes)arocale\e ete /esvelsis 
To interest on assumed debt, to 1st a 1847, sec- 
ond half year. ...cerceccssccccerepercccscccoes 
To interest on $250,000 treasury notes, to 17th Au- 
gust, six months...... wlscslalepiiofasslle(elelete}asle | 
To proceeds of treasury notes sold, viz: Amount of 


NOTES cee wearerescrecccsenesrecsreccccsesevese| 
To interest to day of sale ..ssecseeeeeresereeeeeee! 
To proceeds of Professor Henry’s Lectures at ay 

ton....e- fe cece ee cece cece ences ese eseeerceece| 
To interest on assumed debt, to Ist January, 1848, 

third jhal year. <:.'s sciees s/e' eles eisloe sole sles elelesie\ ce 
To interest on $240,000 treasury notes, to 17th Feb- 

PUAT Ys LOSS.) SLE OMNIS. 10 cielslantaelole evlove aieln cle ele 
To George M. Dallas, chancellor, premium paid for 

$7,000 treasury ites eae en Shanna 
To $7,000 treasury notes, deposit to credit of Wm. 

Wi. Seaton, chairman... ..:cs |e vise ales wlokiovstelors aiel alo: sls 
To proceeds of treasury notes, viz: Amount of notes. 
Mo premium thereon. s< sors (cle/aeieis ajale eles eleisielstete =) 
To interest to day of sale... .csssecesrecccesece oe| 
To interest on assumed debt, to Ist July, 1848, 
fourth half Years... i1scveieiecisorssie:wie oieale eles ole wieie.es 
To interest on $240,000 fiabets ‘notes, to 17th Au- 

USES ISUX MOVES <ieiarereisseatoleielolastsiaia wisissnse s'olaisjecysiere 

To proceeds of treasury notes, viz: Amount of notes. 
PTOMMTUMI sais aicjelorereeisce weiss esievecee - $200 00 
ThESS' COMMISSION: 6s (c015,0.0 o/ewi;ele's's oe 12 50 

To interest to day of sale........--e0e Sieiaiedielescic)| 

To proceeds of treasury notes, viz: Amount of notes.) 

’ Premium ...... Esp sliesls Sie wecccccvee $270 00 | 
Less commission.....«« siejnisielssieeleis/s 11 25 
See 

To interest to day of sale..... a ieloisiefestersieiste'* ealisic sia 

To interest on assumed debt, fifth half year........ 

To treasury notes, this amount redeemed and funded 

in United States six POVICCM LA SUOCKs c.c)0je va: o:8-<'e)si0rs 

To interest on treasury notes, $226,000, to 17th 

Hebruary., six months; .venctemeareisis sites so cslele 
To United States six per cent. stock sold, viz: 

Amonnt of stock. 221.3, Ueceaerete Salelelen la siejsiesie ists 

PREMIUM s/s-0 sicjdieve selene corse aoe $1, 600 00 
Thess commis! Ones reassert Misloiesete te 20 





To interest on $210,000 stock, from 17th eee 
tova0the June, PBA Soc) evevet vs sles crossle Srachatn cere ° 
To interest on assumed debt, sixth half year......+- 


Fund account of 


$10,000 00 
121 67 


5,000 00 


187 50 
5 00 


— 





258 75 
85 50 





16,000 00 


1,560 00 


ed 


9,000 00 


——. 


68,232 25 
15,455 14 





515,169 00 
242,129 00 
90 

15,455 07 
15,455 07 


7,500 00 


10,121 67 
805,830 71 


1,000 00 
15,455 00 
7,200 00 
105 00 
95 00 


7,185 50 
15,455 00 
7,200 00 


5,192 50 


9,344 25 





226,000 00 
6,780 00 


17,560 00 


4,614 24 
15, 455 OT 


THE SMITHSONIAN INSTITUTION. 63 


the Smithsonian Institution. Cr. 





EXPENDITURES. 












1846. 


July 1 | By the United States—assumed debt... .ceseccscseeseceees ooee-| $515,169 00 
Sept. 6} By Wm. W. Seaton, chairman eee Committee— 

From treasury United SS CALLER s/o isin ie esiere etates oiclalcreaiotereaiclo eters 2,000 00 

10 Repaid by Mr. Hilliard,....... elesieiererels Beisiovivisiersicilesccls eee 90 

Dec. . 21 From treasury United States..........00+. pistes ohereiaes stares 2,000 00 

1847. 

Feb. 17 | By treasury notes, proceeds of warrants on treasury United States.| 250,000 00 
25.| By Wm. W. Seaton, chairman Executive Committee— 

From treasury United States......eseee- Soha is ialsic'e ore siolale 3,584 07 

July 8 Second half year, interest.on assumed debf.. cjese0 eccececs e's 15,455 07 

Oct. i221 Six months’ interest on $250,000 treasury notes............ 7,900 00 

Nov. 26 Proceeds of $10,000 notes sold......... esaies scievesioceecoe! LO, 121 67 


805,830 71 


1848, 

Jan. 1 | By Professor Joseph Henry, Secretary, on account of his salary .. 1,000 00 

15 | By Wm. W. Seaton, chairman Executive Committee, third half 
VEAISHIULGLOSEI: viatelelel esleveicje/eiels mio olel soletelet cuatanleterec ors) s ojestatete a's 15,455 00 

April 1| By treasury notes, investment of so much interest on notes re- 
GOVE LIS! Cay cjaieie:wiseia w\eleleslojolelelecia:ase/eivis(e\s)ae1s-0r6e)s.019 siasieie aes 7,000 00 
By George M. Dallas, éhaneellor. balance of said imteroeie Relaaverere 200 00 

4 | By Wm. “W. Seaton, ‘chairman Executive Committee, deposited 
Biya Dalllasine, slcjsyersictietersisretslste/aieiclstele’sis'cjc\eetalev aiscialee s\eletaers 95 00 
May 10 Proceeds of notes sold . syatseelaloleteveeieveia(eraleldieiejelasresrsiclatan 7,185 50 
July 5 Fourth half year’s interest... sjeieiereciejers\esie\e elaine; s\eies et olefslals, sit 6 1a 15,455 00 
Aug. 2 Interest on treasury notes due 17th August sgotetaistalelelete’sieevalels 7,200 00 
24 Proceeds of notes sold....... aioabeistoers clenisteles atelele ae netectelers 5,192 50 
Oct. 16 IPLOCEEAS! Of TIGLES SOI dites'ate slestsiaiae cinie'e ols ceivrersiateicia erie eens 9,344 25 
By profit and loss, premium paid for $7,000 treasury notes ....... 105 00 

oe 
68,232 25 
1849. = 
Jan. 9 | By Wm. W. Seaton, chairman Executive Committee, fifth half = 

YealMerintercat heme eitcns cri succes o's tw's'evele sslats ceccees maces 15,450 14 
Feb. 17 By United States six per cent. stock, loan of 1847........ ie. 226,005 00 

28 | By Wm. W. Seaton, chairman Executive Committee, interest on 
treasury notes, 17th Feb BEY += <'coe'ce'e #0 «lee ene sv eeeeseees 6,780 00 
April 17 Proceeds of Stock SOMMER .. ec ccc ec scenes sfelselelstelals sierstesiersiet de DOUL00 
July 2 Interest on stock to 30th June........++.00. bas asiseerieciees 4,614 24 
: 7 Sixth half your SimiGRest ec ciccetcsiebecscseceseepsencosiee| 20,400.08 
Oct. 20 Proceeds of stock sold...... Seteneis ial Sieiw Ceseiace Geleiciiaseninel on aleeetrue 
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Dr. Fund account of 
RECEIPTS. 

1849. 4 
Oct. 20} To United States six per cent. stock sold, viz: 

MOUND: OF UStOCK::5 sas <isis5 + 2'sieicstetedeioiele ms elelaietoyete $10,000 00 
PTEMIUM, «.2 0/06 « cece ccc ccsccce $1,312 50 
Less COMMISSION... .ceeceerreooes 25 00 

——-—| 1,287 50 








$11,287 50 
997,151 95 

















1850. 
Jan. 2 | To interest on $200,000 six per cent. stock, to Ist of 
January.; SIX TOONtHS .\. eis cle: «isieis ele}opis aiehelssishelsevelele 6,000 00 
4 | To interest on assumed debt, seventh half year..... 15,455 07 
July 2 | To interest on $200,000 six per cent. stock, to 30th | 
JUNE [S1X MONTHS! s, 0:0 a »sieie-0) o]usinverlaves siete wiseleiniotels 6,000 00 
9 | To interest on assumed debt, eighth half year....... 15,455 07 
27 | To United States six per cent. stock sold, viz: , 
AmountiOf stoclin:scyeieinyaisie's oiociois shatas 10,000 00 
IB TEMM UMD: - a /sjepoisibice,feleaha\aio, olanetate! ois ‘41, 400° 00. 
Less commission.....ee..es.0% eee 25 00 
— 1,375 00 
————| 11,375 00 
Sept. 19] To United States six per cent. stock sold, viz: 
ATNOURE/OL, SLOCKisie.eisisle siojeictarecjepelee sl cleicieforeeleieielele 10,000 00 
WU OuPUBIIUUIM erera'c'sie o's s sivie s:cle-ele vie! shelve ofelocielarelelnioielere 1,600 00 
——_———__|__ 11,600 00 
Dec. 28 | To Washington monument, office furniture sold to 
that society n/é, «©, 9.01 ajajeie;a0ia/@ia) slne'e,aje{e'e}sio)0) siealn,sie\s),6.0 50 71 
31 | To interest on $180,000 six per cent. stock, to 31st 
December, six months, .......00. a/alectatelete (avteveletais 5,400 00 
71,335 85 
1851. 
Jan. 20] To interest on assumed debt, ninth half year......e.Jecceceseeves 15,455 07 
July 7 } To interest on $180,000 six per cent. stock to June 
BO); SIX WOONCHS sic aieoxe oiestoralesctnisis «suis iolaleatels eitaleeeal sinvefele acts soles 5,400 00 
16 | To interest on assumed debt, tenth half year........|..+- Seuiciejeiars 15,455 07 
36,310 14 
1852. —— 
Jan. 7 | To interest on $180,000 six per cent. steer to De- 
cember 31, six Months. ... sis se cocisicisisve'sic sles Se's cle] 00 ve oieine stare 5,400 00 
20 | To interest on assumed debt, tenth half year. see Teisioislecvisis se saucinle 15,455 07 
26 | To proceeds of six per cent. stock sold, viz: Amount 
OL, BLOCK sc: c1ac e bictcta/aieis/sislanleie & peboeeivereceeeies «--| 180,000 00. 
Bremitim thereon’. es se wis latalelorateineciouletel ic «ets --| 28,800 00 
= ___| 208,800 00 
July 2] To interest on assumed debt, half year.......-.++0s|eees osieentwe 15,455 07 
Dec. 27 | To repayment by J. Wyman on account of Smith- “a 
ey conian Contributions:.'! \cicimingehieciece.* cszsioie% octal ale e trclece 5 00 
31 | To interest on $208,800 from January 26 to Septem- ae 
ber 11, at five per cent....sesseeeeeeereceseceesle spades er ieieinieis 6,554 00 
31 | To interest on $208,800 from ‘September 11 to De- 
cember 31, at four per cent.....-... ‘Jo aMeisa¥e @piie/«'s|sin/ahejalanjainloie 2,575 20 
Ki, Pe ee 
- 254,244 34 
1853. 
Jan. 11 | To interest on assumed debt, half YEaDsecesceree Rlaraltrejelata,ae/a's avec 15,455 07 
Feb. 11 | To repayment on account of APPATAatus.....cececcslecccceres wes] 294 63 
March 31 | To repayment on account of Smithsonian Contribu- 
TAOS stove ois: ac faioyevavnswialosteseieie.oishavonelon ces 6 ciate iol on Cre RIDE eielevairere;cin/sio\s 74 00 


June 30 | To interest on $208, 800 from January 1 to June 30, 
RE TVSGED CONE |» ade sins oresie ees ce'eisien wale le Mee (Ole Alale's e(eielan's'ete;e)| 





5,220 00 





——s 
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EXPENDITURES. 
| 
297.151 95 
1850. ae 
Jan. 2| By Wm. W. Seaton, chairman Executive Committee, interest 
On stock towet Mami anrys ole) +sy0\0le.<io2<. eievsels i\eis/sfofs!s\s/ ole e\e) see) sisis\s | $6,000 00 
4 Seventh half year’s interest... ..ccccccccccssccevercvicsces | 15,455 07 
July 2 | By Wm. W. Seaton, treasurer, interest on stock to 30th June.... 6,000 00 
Hiochth half year’s interest...cceccsecccssccscrevees fateleasis | 15,455 07 
27 BrOrceeas to scOCkySOld! .is\eis;e eyenieis) onatnjsjiee{sel'elofeore\ o\eic|sisfele cin /ole\s 11,375 00 
Sept. 19 Proceeds of stock sold....... ais) ois\ola» eleisjejie/eie nrebiocsielshaaieleiosa 11,600 00 
Dec. 28 Furniture sold on account of pay of architects, &c......... 50 71 
31 Interest on stock to 31st December, 1850......,..2. 0000. ate 5,400 00 
71,335 85 
1851. 
Jan. 20 | By W. W. Seaton, treasurer, half year’s interest....eeesecceees 15,455 07 
July 7 | By W. W. Seaton, treasurer, interest on stock to June 3) ......- 5,400 00 
16 | By W. W. Seaton, treasurer, half year’s interest .....--.seecees 15,455 07 
36,310 14 
1852. 
Jan. 7 | By W. W. Seaton, treasurer, interest on stock to December 31.. 5,400 00 
20 | By W. W. Seaton, treasurer, half year’s interest.........s0000- 15,455 07 
26 | By Corcoran & Riggs, amount in their hands, on interest ........ 208,800 00 
July 2 | By W. W. Seaton, treasurer, half year’s interest..........-00¢- 15,455 07 
Dec. 27 | By W. W. Seaton, treasurer, repayment by Wyman...........- 5 00 
31 | By W. W. Seaton, treasurer, interest paid by Corcoran & Riggs . 6,554 00 
BU Whsiein tele sdOsiajevelegnsisieletes sera GOrejateloreeiets OS foretalaves ociaievese sls dO: ate eiee 2,575 20 
254,244 34 
1853. 
Beste mE W.. W.. Sentoie, Pieamumonicis i \e\ai adie, ce'/eigiaWe sv Sis acieiele eleeie o's 15,455 O07 
Le] open OIG) 8 Set Osis wie viviersrelaoralae Gi ielstefolasl ais ofviseia\<‘slcidelsve’el ei seis «aisles s'e/e 6s 294 63 
Mareh 30! {e).i5.0:0;. O's 6 «cis sre) senelevetere dousrreeharaviciels Alackekevevalenlars(efeles*e%s\ sicies's’e'e 01s 74 00 
MER Se iateig(s1O xis,005\0 0105 1c eles GO seletelostsisiesiels Selsiesaleseeveieieie| eels) sis/eiaiaie'» oie 5,220 00 
RSME RO erotica SUG .|s,6: « <e\)o aevajels Oe saleteiaenislaroiulcerarsiere soe cle ances Seo ssces 15,455 O7 
Dec eispeeteraars COsivecisisteveraesieiete OPA reeet Ae chake era cieh orekaeia eo ciblag aleve serafarerets 40 00 
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RECEIPTS. 
1853. 
July 2 | To interest on assumed debt, half Year. c's ‘scs «cfatteletels «ie Maye! sieve) ore 
Dec. 7 | To repayment on account of Smithsonian Contribu- 
BLOM: <0’ i0):5)0) 0: a0, 0)e:0i50'n ©101e\n:'9 6 cin: elbirisie@iels).a\ vis e/6ja\einje|siela\si6)ss\wleveeie 
31 | To interest on $208,800, at five per cent., from July 
1 to December 31.... 20-0000 sie. sieibielsiaveiwiee 6 eceae olefin e 6 
1854. 
Jan. 12 | To interest on assumed debt from July 1 to Decem- 
perisl Leoaver acess «ce « ctaeereldeeemtetenteters Saisie eile: cletelsioclerersiste 
18 | To Corcoran & Riggs, on aceount of funds § in 1 their 4 
ATA eianeiaysiouars oicyetersic cs se\s estloteteiencreratelsis sete rare s/slejele! oe sieiels le 
April 1 | To Corcoran & Riggs, on account of funds in their 
hands..... Wo oseteslels wisis.cla\e iejleehets clove elelersit ae \e vers s sielaletelelcie 6 0's 
July 14 | To interest on assumed debt from January 1 to June. 
GUMS HANE a states ronson atsoisherstapersiieleiolete mteevecs seaciare|inreteun eters saisiaXe 
21 | To Gorcoran & Riggs, interest to June 30, 1854, on 
Geidis in 'thteiy aides Vetere oko e eee ee TURN se 
Aug. 7} To Corcoran & Riggs, on account of funds in their 
LLAMAS $16, 5c15 26 Sta yatiel's eveisia jsusrsrlojmiees eis: oie aintelo le scereve's'lelorlts a\alistetersislene 
Sept. 25 | To Corcoran & Riggs, on account of fands in their 
MAMAS ayers fortes ois Sovclier a (wien svevsis\almyslel seava'eehele’s,s.calevetaye|s a ievejeise oyeiesere 
Nov. 2 | To Corcoran & Riggs, 0 on account of funds in their 
AMIS etsy i0,f wave'rare so .asss 6) sianae ainio/si oe, Wis iis ete oiaie /a aisle fee) oteNs tisielesie ee 
Dec. 30 | ToCorcoran& Riggs, interest to December 31, 1854, 
Gul Gana in thet HeMds. widnet aids arc voc cesaleuastion ace 
REPAYMENTS. 
Jan. 4 | To sale of clock, on account of apparatus........ aia| s\e(a)ajeleeialaverere 
14 | To Minnesota Historical Society, on account of 
Smithsonian Contributions............ thats tavslisiayeieshisietetsreis aie ate ea 
March 13 | To Coast Survey office, on account of apparatus....|..eeceseeees 
To Coast Survey office, on account of transportation.|......0+ee- 
17 | To J. M. Gilliss, Navy ee gap on account of 
|. - transportation... ..e..sees eer cceleccccscscece 
July 29 Ps G. P. Putnam, sale of books, on account of 





Smithsonian Contributions... Syaailerevetarcisvelevetere 


Fund 








account of 


$15,455 07 
40 00 
5,220 00 


41,758 77 


15,455 07 
48,800 00 
10,000 00 
15,455 07 
3,875 00 
10,000 00 
5,000 00 
10,000 00 
3,401 39 


400 00 
20 00 
560 92 
12 27 
16 62 


143 69 





—_—_—— 


123,140 03 
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EXPENDITURES. 
1853. 
Dec. 31 | By W. W. Seaton, treasurer........sseeeseoesnees Sisienia sje we $5,220 00 
| 
| 41,758 77 
1854. 
Jan. 12/| By ms we: Weaton, treasurers oe css cc clccsteetee rweicice aalelseleiseietrs 15,455 07 
TS Saree dOwsmdvamem ee eee DO OS SHS. cate te Ss cll ge Ste 48,800 00 
April 1 |... i: Ricteiseieishsietein Gere CO savaicvacvavsveieleoraetneies Mero heots siete ete einvenierare 10, "000 00 
July 14 |...... dO. sscoove cteeee DO.cccecrcccccsccvsccceccrcescenecccens 15, 455 07 
Dille |ocreherave Oley ais)hevetale esaeislors OP is & satclevais cs creterelsbiare clelere ote nisvercreuaveisvetats 3, 875 00: 
Aug. i [Getotehans UOsya ‘so wileiaerererrianetete LO Satataia s nvvotere: cleoterelgzeldsrotsnorsiae vel icemetsrrecenete 10, 000 0® 
Sept. 25 |...... GO braeis,s seis sestareis Ors cieloce aisieisias'siniejalsaie a(cialontel stokeicieresra\eroier 5, 000 00 
Nov. OP iretererete OP ehe lee rote eeetes OSs ase saree elalwetola otuchat sake ent ekereicieue oes wie 10, “000 00 
DSC ESO tereiacef Cl Oparelaiccieiwis’e/sitieieie COvaicleasieclexe 6 alarele(olerareiereleterelosieiete sites sisters 2) 401 39 
Jan. AN |B eP Fast @ Olen ,,0:0) sel sevelsieve.e GOO Naleraeyete cle sic ia'el ctelohels slsiere. cis elavavaterouierelaters 400 00 
WAT Me pevare Ohi siavecis wreetavesavone Os. caressa Riera aN SerOe ee Ne nelele ee eh ete 20 00 
March 13 |..... EO Ole oxteneray aoteckate Bev cL Saya: oiavateneselataveeiete eteiaveles siaVerete evenal natalelsfeusiers 560 92 
IESE | spevapavols Oezele/syeieiievsteerele.e Ons isteeetonerenre alate (elslelciee’ steratalecleteielaterota’s avers 4 f 
AE NG deoreiaya LOlevavarstercteree mtarevele DORs crsyeleis aia sciave clei once opeisrevaiveretsiessise RYeintee 16 62 
JUV. SO) Neidsehore COfrereteieterelseis! oie wish Ove as eieielelexslets siefsicllern)clelie)s . 143 69. 
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/ 


‘Transportation and exchange.. 


Salaries—Secretary.... 
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The committee, after conferring with the secretary, submit the fol- 
lowing estimates for appropriations for the year 1855: 





BUILDING, FURNITURE, ETC. 


Pay on contracts... 


Pay of architects, a Ses aie leeteslaierere cle aietcels clatevastste cfocee te 

Incidental expenses to building eieverseie'sicis oe, sleierienels deserescces 

Furniture and fixtures... 6. 0/600. ss eee ee . sie talsic\ele, oisie 

Magnetic observatory......s.seeee Hole.e) ase wjeleleetsrcieale sheiei sev ose 
GENERAL EXPENSES. 

Meetings of Board. ........00% sie wlesleleteteiie sleleverey s¥evelstiol sfeieierszereta'e & 


Lighting and heating. 
Postage 


ee 


fee ee eer eee stereo es oreeeereoees 
eee errr ee ere ee esse eee eee eeseee 


Stationery .. Halstole\o dsl oralelelee.oie\ore\t « eel soheleig skasletelaiaisic sais «iais7 
General printing ae 
Apparatus .. 


Incidentals general .. 


Cee ee mee etree eee eee eeeeeeseeseaeeeteneees 


Ce 





Cloth «ev eetarceeersceeteceateesueeceieenerees 
Book-keeper....... siapaslale cieleic cla teiera afetestatalovelce ataleere 


FaAMVOT a si stons a ciclo etets 
Dalborer « ais... « evenlletava eles 


tere eee eer er een eee er eteerereoes 


WV iat Chamanl. cis \c'cvcics'e'a crates scisieieve.s «¢ Srerciatleersiaie eter erate 
Pixtra, clerk Hires. )cjsscres os © arcane ote avaleca tele oletadedes as oheiecare 


PUBLICATIONS, LECTURES, ETC. 
Smithsonian Contributions ....ecsecececcecevccrecvecesecsces 
Reports on progress of knowledge. ..eeseeeeeee 
Other publications. 
Meteorology .. 
Computations, researches, and investigations. fescle etal 
Lectures. 


eee eee etree eee 


eee eer eee eee ee ere eer esses eeereeeHree ore eeee 


eee eter ee ears e ee eeeese ee eee eee tere etree eee 
ee ee teoee 


seem eee eee sen eee seer seee eee eres seer eeere eee tee eeue 


LIBRARY, MUSEUM, AND GALLERY OF ART. 


Library— 
Pay of assistants......eessoees 
Cost of books and binding...... 
Incidentals to library, cases, &c... 
Stereotyping system. . 


eee eee eee eee ee ee ae ee ee eenee 


eee eee eee eee eee eee ese oeereeeeeeoreeees 


Museum— 
Salary—Assistant secretary... 
Explorations 
Alcohol, glass jars, &c..... 
Assistance and: labor, se’ dye.0 isiensielere esiereve oleaielalatebeheteiers)'s.0(0 eyere 
Incidentals, cases, &c.. 
Catalogue......00. 


Ce ewe mere eer errr seer aese ee eee esos 


se ee cree ee eres ee ere ee ete ee rene se eee eeeese 


eee ee eee ears eee eee eres erases eeeenee 


| 
$8,000 00 
500 00 
500 00 | 
1,000 00 
20 00 


600 00 
850 00 
500 00 
1,600 00 
350 00 
250 00 
500 00 
600 00 
3,500 00 
1,200 00 
200 00 
400 00 
250 00 
365 00 
200 00 





2,000 00 

3,500 00 

1,000 00 
100 00 


———. 


6,600 00 





2,000 00 
200 00 
350 00 
100 00 

1,000 00 
250 00 





Contingencies... 


heme eres ewer eee serene eereeeeere see tre eeee 


Respectfully submitted. 


Janvary, 1855. 





JevA. PE 


$10,020 00 


11,365 00 


10,500 00 


10,500 00 
100 00 








42,485 00 


ARCE, 


A. D. BACHE, 
J..G. TOTTEN, 


Executive 


Committee. 
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REPORT OF THE BUILDING COMMITTEE. 


The building committee of the Smithsonian Institution presents the 
following report of their operations and expenditures during the year 
1854. 

It was stated in the last report that the work of completing the build- 
ing was commenced by Mr. Gilbert Cameron, the original contractor, 
under the direction of Capt. Alexander, of the engineer corps, on the 
135th of June, 1853. It has been uninterruptedly prosecuted from that 
time to the present, and the committee are now pleased to inform the 
Board that the main or centre building is finished, with the exception 
of a few and unimportant additions. 

Tt was, however, discovered, in the progress of the work, that many 
changes and additions would be required, in the plan adopted, for the 
better security and adaptation of the building, which would involve an 
additional expense; but in the present state of the Institution, and in 
consideration of the long delay in finishing the edifice, the committee 
thought it best to press on the work. 

The main building, which is 200 feet long, 50 feet wide, and 60 feet 
from the basement floor to the upper ceiling, is divided into three 
stories. The first story consists of the basement, separated into two 
large rooms, and the space between them for the heating apparatus. 
The two apartments are intended for store rooms and other purposes 
connected with the mechanical operations of the Institution. 

The second story consists of one large room, 200 feet long, 50 feet 
wide, and 25 feet high, the ceiling of which is supported by two rows 
ot columns extending the whole length; at the middle of the space 
corresponding to the principal entrances, are two wing walls, by which, 
with the addition of screens, the whole space may be divided into two 
large rooms, with a hall extending across the building between them. 
This story may be used for a library or a museum, or for both, as the 
wants of the Institution may require. It is finished in a simple but 
chaste style, and has received general commendation. Indeed it is, 
perhaps, in appearance, one of the most imposing rooms in this country, 
apart from adaptation to its purposes. 

The floor through the middle part is formed of cut stone, that of the 
other parts is of wood, which, resting on the arches beneath, without 
space between to contain air, is considered sufficiently fire-proof, and 
not subject to dampness from the variation of temperature and humidity 
of the atmosphere. 

The upper story is divided into three apartments without pillars, a 
lecture room of about 100 feet in length in the middle, and two rooms, 
each 50 feet square, on either side. ‘These rooms are intended for 
collections. The one on the west may be connected with the library, 
and that on the east with the museum. The latter has been fitted up 
with cases in which to deposit the collection of apparatus presented to 
the Institution by Dr. Hare, the other with a separate case to contain 
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the personal effects of James Smithson. The lecture room, the optical 
and acoustic properties of which are probably unsurpassed by any 
apartment intended for the same purpose in the United States, occupies 
one-half of the upper story of the main building, besides a portion of 
the front and rear towers ; its precise length is 96 feet, and extreme 
width 62 feet. It will comfortably seat 1,500 persons, and, when 
crowded, will contain upwards of 2,000. The apartments on each 
side of the lecture room, besides being fitted up with cases for. books, 
specimens, or apparatus, can be used for meetings of associations, 
while large assemblies for public discussions can be accommodated in 
the lecture room. 

The whole arrangement of the upper part of the building is made 
with a view to afford facilities for meetings of large associations which 
have for their object the promotion, diffusion, or application of know- 
ledge. If at any time the space now occupied by the lecture room 
should be required for other purposes, the seats and gallery may be 
removed and the partition walls which are unconnected with the roof 
may be taken down and the whole upper story converted into one large 
hall. Besides the main building just finished, the whole edifice con- 
sists of two wings, two connecting ranges, and a front and rear projec- 
tion at the middle on which towers are erected. 

The whole amount paid on account of the building, the grounds, and 
furniture is $299,414 14. The amount paid during the past year is 
$55,021 14, of which $13,000 is on the work previously done under 
the direction of the former architect. In order to secure the faithful 
performance of the work, fifteen per cent. has been withheld from the 
monthly payments until the whole should be finished. The sum which, 
on this account, is still due to the contractor, has not yet definitely been 
ascertained. According to an addendum to the original contract, the 
Regents were at liberty to make any changes in the building or in the 
time of its completion which they might deem necessary, and the con- 
tractor should receive pro rata, according to the prices agreed upon, 
for work so executed, and reasonable compensation for damages which 
might be sustained. 

The following letter from the architect will give additional informa- 
tion : 


Wasuinaton, D. C., December 30, 1854. 


GENTLEMEN: I have the honor to report to you that the work on 
your building has been prosecuted during the past year without inter- 
mission, and that the central portion of it is now nearly completed. 

There are some small matters yet to be attended to, and a few tri- 
fling repairs and alterations yet to be made in the other parts of the 
building. These can all be completed in a few weeks. 

I am happy to state that the building has been completed without 
any accident, either to the workmen employed, or to the building itself, 
and that in my opinion, every part of the work has been substantially 
done. 

I have devoted much study to the plans which have been executed, 
and given the work my personal supervision nearly every day. 

An examination of the rooms of the central building willimpress one 
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with the idea of great simplicity. There is not much ornament, but 
still enough, as I think, to enable the building to do its duty with grace 
and dignity. 

The lower hall is equally adapted to the purposes of a museum or a 
library. The lecture room is the best which it was possible to make 
within the walls of the building, and now that it has been completed, 
I am happy in being enabled to state that were it to be made over 
again, I would not alter any of its essential features. 

T would not be doing justice to Professor Henry were I not to acknow- 
ledge the great assistance I have received from him in arranging the 
details of this room. Iam free to confess that during the progress of 
the work he has given me suggestions which have materially improved 
my plans. 

It will be seen by an examination of the payments which have been 
made to the contractor, that the cost of completing the building consid- 
erably exceeds the estimates which I prepared before the work was 
begun. This is due in part to the rise in the prices of materials and 
labor, but principally to the execution of many improvements which 
were not originally contemplated, but which it was thought best to 
make during the prosecution of the work. These improvements were 
the sewers for drainage ; the cisterns for supplying water; the substi- 
tution of stone for iron stairs ; the making of new sashes for many of the 
windows ; the strengthening and in part re-construction of the roof of 
the main building, putting in copper gutter, and leaders on the towers, 
besides other alterations and additions tending to swell the cost of the 
work. 

Hoping that my efforts to improve your building will meet you appro- 
bation, as well as that of the Board of Regents, 

I am, gentlemen, very respectfully, your obedient servant, 

B. S. ALEXANDER, 


Architect Smithsonian Institution. 
To the Building Committee of the Smithsonian Institution. 


A full statement of the amount due the contractor cannot be given 
until a more precise estimate of all the items of work done under the 
direction of the architect has been made. 

Respectfully submitted, 

RICHARD RUSH, 
WILLIAM H. ENGLISH, 
JOSEPH HENRY 

Building Committee. 
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JOURNAL OF PROCEEDINGS 


OF THE 


BOARD OF REGENTS 


OF 


THE SMITHSONIAN INSTITUTION. 


‘NINTH ANNUAL SESSION. 


WEDNESDAY, January 3, 1855. 


In accordance with a resolution of the Board of Regents of the Smith- 
sonian Institution, fixing the time of the beginning of their annual meet- 
ing on the first Wednesday of January of each vear, the Board met 
this day in the Regents’ room. 

Present: mMeneis: Bache, Berrien, Douglas, Mason, Piacoa) Rush, 
Towers, and the Secretary. 

In the absence of the Chancellor Mr. Pearce was called to the chair. 

The Secretary informed the Board of the re-election by joint resolu- 
tion of Congress of Hon. Rufus Choate, of Massachusetts, and Hon. 
Gideon Hawley, of New York, as regents of the Smithsonian Institution 
for six years ensuing. 


On motion of Mr. Mason the Board adjourned to meet on Friday, 
January 12, at 10 o’clock, a. m., and the Secretary was requested to 
inform the absent members of the Board that the report of the Select 
Committee on the distribution of the income would then be taken up 
for consideration. 


FRIDAY, January 12, 1855. 


An adjourned meeting of the Board of Regents of the Smithsonian 
Institution was held on Friday, January 12, at 10 o’clock a. m. 

Present: "The Chancellor, Roger B. Taney, Messrs. Bache, Berrien, 
Choate, Douglas, English, Hawley, Mason, Meacham, Pearce, Rush, 
Stuart, Totten, Towers, Professor Henry, Secretary, and Mr. Seaton, 
‘Treasurer. 

The minutes of the last meeting were read and approved. 

A communication from J. W. Simonton, Washington editor of the 
New York Daily Times, and S$. Thayer, of the New York Evening 
Post, asking permission to attend the meetings of the Board to report 
its proceedings, was read. 

Mr. Meacham moved that the request be granted, which was lost. 

The order of the day being the consideration of the report and reso- 
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lutions of the Select Committee on the distribution of the income, the 
first resolution was read, namely : 

Resolved, That the seventh resolution passed by the Board of 
Regents on the 26th of January, 1847, requiring an equal division of 
the income between the active operations and the museum and library 
when the buildings are completed, be and it is hereby repealed. 

Remarks were made by Messrs. Choate, Pearce, Douglas, and 
Berrien. 

On motion of Mr. Mason the yeas and nays were ordered. 

The question was then taken on the adoption of the first resolution as 
follows: 

Yras.—The Chancellor, Roger B. Taney, Messrs. Bache, Berrien, 
Hawley, Mason, Pearce, Rush, and Totten—8. 

Nays.—Messrs. Choate, Douglas, English, Meacham, Stuart, and 
Towers—6. 

The second resolution was then read: 

Resolved. That hereafter the annual appropriations shall be appor- 
tioned specifically among the different objects and operations of the 
Institution in such manner as may, in the judgment of the regents, be 
necessary and proper for each, according to its intrinsic importance, 
and a compliance in good faith with the law. 

The question being taken on this resolution it was adopted. 

Yeas.—The Chancellor, Roger B. 'Taney, Messrs. Bache, Berrien, 
Hawley, Mason, Pearce, Rush, Totten, Towers—9. 

Nays.—Messrs. Choate, Douglas, English, Meacham, and Stuart—5. 

Mr. Meacham then offered the following resolution, which was the 
first reported by him in his minority report, namely : 

Resolved, 'That a compliance in good faith with the letter and spirit 
of the charter of the Smithsonian Institution, requires that a large propor- 
tion of the income of the Institution should be appropriated ‘for the 
gradual formation of a library composed of valuable works pertaining 
to all departments of human knowledge.” 

The question being taken on this resolution it was lost. "4 

Yras.—Messrs. Choate, Douglas, Meacham, and Stuart—4. 

Nays.—The Chancellor, Roger B. Taney, Messrs. Bache, Berrien, 
English, Hawley, Mason, Rush, Pearce, and Totten—9. ; 

Mr. Meacham’s second resolution was then read, namely: 

Resolved, That the expenditures for the library shall be made under 
the direction of a “ library committee” of three members, to be annually 
elected by the Board of Regents from members not upon the Executive 
Committee, or upon other committees which may be appointed to 
superintend the affairs of other departments or objects of the Institution. 

The question being taken on this resolution it was lost. 

YeEas.—Messrs. Choate, Douglas, and Meacham—3. 

Nays.—The Chancellor, Roger B. Taney, Messrs. Bache, Berrien, 
English, Hawley, Mason, Pearce, Rush, Stuart, and Totten—10. 

On motion of Mr. Pearce the following resolution was adopted. 

Resolved, That a committee of three be appointed by the Chancellor 
to confer with a Committee of the Establishment as to suitable means 
of communication between the two bodies, and to report thereon at a 
subsequent meeting of the regents. 
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The Chancellor appointed Messrs. Mason, Douglas, and Totten. 

A communication from Gilbert A. Cameron was read; which, on 
motion, was referred to the Building Committee. 

The Treasurer then made a statement of the condition of the finances 
of the Institution; which was referred to the Executive Committee. 

The Board then adjourned to meet on Saturday, loth January, at 10 
o’clock. 


SATURDAY, January 13, 1855. 


An adjourned meeting of the Board of Regents of the Smithsonian 
Institution was held on Saturday, January 13, at ten o’clock, a. m. 

Present: The Chancellor, Roger B. Taney, Messrs. Bache, Berrien, 
Choate, English, Hawley, Mason, Meacham, Pearce, Rush, Totten. 

The minutes of the last meeting were read and approved. 

Mr. Pearce, in behalf of the Executive Committee, presented the 
estimate of appropriations for the year 1855, which, on his motion, was 
laid on the table tor the present. 

Mr. Pearce, in behalf of the Executive Committee, presented the fol- 
lowing report in relation to the case of Mr. Blodget, which had been 
referred to that committee by the Board. 


REPORT. 


At a meeting of the Board of Regents held Saturday, July 8, 1854, 
the Executive Committee was authorized to investigate and settle the 
business presented to the Board by the Secretary, in reference to the 
adjustment of the claims of Mr. Lorin Blodget. 

The committee having investigated the matter referred to them, pre- 
sents the following report in part: 

Mr. Blodget was employed by the Secretary of the Institution to aid 
him by such labors in relation to the meteorological observations under 
the direction of the Smithsonian Institution as ithe Secretary might 
assign. The rates of compensation for these services were fixed from 
time to time by the same officer, and Mr. Blodget is entitled to no other 
compensation than that paid to him. His footing in the Institution was 
simply that of a temporary employé of the Secretary, in whose hands 
rested the determination of his duties, pay, and duration of service. 
Employed and paid for these services in connexion with the meteor- 
ological operations, the fruit of his labors belong exclusively to the In- 
stitution. 

In addition to these payments the committee is prepared on receiv- 
ing satisfactory statements or vouchers from Mr. Blodget of reasonable 
expenses incurred during any journeys he may have made with the 
consent of the Secretary for objects connected with his duties in me- 
teorology in the Institution, to refund the amount, as also any moneys 
which may appear to the satisfaction of the committee to have been 
paid out by him and not already repaid for clerical or other services 
connected with the meteorological observations of the Smithsonian In- 
stitution, and for which an equivalent advantage has been recived. 

J. A. PEARCE, 
JOS. G. TOTTEN, > Executive Committee. 
A. D. BACHE, 
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Communications and a memorial from Mr. Blodget to the Board 
were then read and ordered to lie on the table. 

The report of the Executive Committee was then adopted unani- 
mously. : 

It being stated to the Board by Mr. Choate on behalf of Mr. C. C. 
Jewett that he did not design, for reasons stated by him, to ask the ac- 
tion of the regents at their present meeting on his memorial of the 3d 
July last, communicated to the Board through the Secretary, Mr. Ma- 
son moved that the said paper be returned by the Secretary to Mr. 
Jewett. 

On motion the memorial to the Board was then read. 

Mr. Choate then requested permission in behalf of Mr. Jewett to 
withdraw the memorial, which was granted. 

The Secretary then stated to the Board that he had deemed it his 
duty since its last session to remove Mr. Charles C. Jewett from the 
office of assistant to the Secretary. He deeply regretted the necessity 
which he had been under to exercise this authority, declared to be 
vested in him by the Board, and for the present he rested his reasons 
for the act on the character of a paper submitted by Mr. Jewett to the 
select committee on the distribution of the income, and upon the 
opinion in regard to that paper expressed by the committee to which it 
was submitted. 

Mr. Pearce offered the following: 

The Secretary having stated to the Board that since the last meeting 
of the Regents in 1854 he had removed Mr. Jewett, under the author- 
ity declared to be vested in him by the resolution of July 8, 1854. 

Resolved, That while the Board regret the necessity of Mr. Jewett’s 
removal, they approve of the act of the Secretary. 

Resolved, ‘That this approval by the Board is not deemed by them to 
be essential to the validity of the act of the Secretary in so removing 
Mr. Jewett. 

The Board then adjourned to meet on Monday, January 15, at ten 
o’clock. 


MONDAY, January 15, 1855. 


The Board of Regents met to-day at ten o’clock. 

Present: The Chancellor, Roger B. Taney, Messrs. Bache, Berrien, 
Douglas, Hawley, Mason, Pearce, Rush, Towers and Totten. 

The Chancellor, took the chair, and the minutes of the last meeting 
were read and approved. 

Mr. Pearce’s resolutions offered at the last meeting on Saturday were 
then taken up. 

The question being taken on the first resolution, it was adopted. 
Yeas.—The Chancellor, Roger B. Taney, Messrs. Bache, Berrien, 
Hawley, Mason, Pearce, Rush, Totten—8. 

Nays.—Messrs. Douglas, Towers—2. 

The second resolution was then taken up and adopted. 

Yras.—The Chancellor, Roger B. Taney, Messrs. Bache, Berrien, 
Hawley, Mason, Pearce, Rush, 'Totten—8. 

Nays.—Messrs. Douglas, ‘Towers—2. 
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On motion of Mr. Rush, Mr. John T. Towers was elected to fill the 
vacancy in the Building Committee. 

The report of the Executive Committee, making estimates of appro- 
priations for the year 1855, &c., was then taken up and adopted. 

On motion of General Totten, the following resolution was adopted : 

Resolved, That in case the sum required ‘for the completion of the 
Smithsonian building should exceed the amount appropriated for the 
same, that the Building Committee have authority to pay for any una- 
voidable excess out of funds on deposit to the credit of the Institution. 

The report of the Building Committee was then read, and on motion 
adopted. 

A memorial and printed pamphlet from John Lord, of Portland, 
Maine, was read and ordered to lie on the table. 

The Board then adjourned to meet on Saturday, January 27, at ten 
o’clock a. m. 


WasHINGTON, January 27, 1855. 


An adjourned meeting of the Board of Regents of the Smithsonian 
Institution was held on Saturday, January 27, 1855, in the regents’ room. 

Present: The Chancellor, Roger B. Taney, Messrs. Bache, Pearce, 
Stuart, Towers, Totten. 

The minutes of the last meeting were read and approved. 

The following communication was read: 


Houses or REPRESENTATIVES, 
Washington, January 20, 1855. 


Str: IJ am instructed by the special committee of the House of Re- 
presentatives, raised in conformity with the accompanying resolution, 
to request you to inform the Board of Regents of the Smithsonian Insti- 
tution that the committee is ready to proceed to the discharge of its 
duties—and that any communication the Board may think proper to 
make will be most respectfully entertained. 

The committee will meet on Thursday, February 1, at half past 7 
o’clock, p. m., in the rooms of the Hon. W. H. Wittee, at the National 
Hotel. 

The presence of an enilioriged representation of the Board, during the 
investigation of the matters referred to the committee, would aid us in 
the performance of the duty imposed by the order of the House of 
Representatives. 

Very respectfully, your obedient servant, 
CHARLES W. UPHAM, Chairman. 

Professor Jos. Henry, 

Secretary of the Smithsonian Institution. 


Copy of resolution of House enclosed. 
In tHE House or Representatives U. 8.—January 17, 18565. 


On motion of Mr. Meacham, 
Resolved, That the letter of Hon. Rufus Choate, : resigning his place 
as Regent of the Smithsonian Institution, be referred ‘ae a legs com- 
mittee of five, and printed; and that said committee be directed to 
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inquire and report to this House whether the Smithsonian Institution 
has been managed, and its funds expended, in accordance with the law 
establishing the Institution; and whether any additional legislation be 
necessary to carry out the designs of its founders, and that said com- 
mittee have power to send for persons and papers. 

The Speaker thereupon appointed Mr. Upham, of Massachusetts ; 
Mr. Witte, of Pennsylvania; Mr. Taylor, of Tennessee ; Mr. Wells, of 
Wisconsin; and Mr. Puryear, of North Carolina, the said committee. 


On motion of Mr. Pearce, it was— 

Resolved, That a committee of five be appointed by the Chancellor 
to represent the Board of Regents before the committee of the House 
of Representatives. 

The Chancellor appointed Messrs. Pearce, Mason, Bache, Rush, and 
the Secretary, as the committee. 

The Secretary laid before the Board his annual report. 

{ Communications, and a bill of charges from Lorin Blodget, were 
read, and, on motion of Mr. Stuart, referred to the Executive Com- 
mittee. 

Communication from G. Cameron, the contractor for the building, 
was read, and referred to the Building Committee. 

Communication from J. M. Stanley, artist, offering to dispose of his 
Indian Gallery, was read, and, after remarks, on motion it was 

Resolved, That the Secretary be instructed respectfully to decline the 
offer made to the Board by Mr. Stanley. 

A communication relative to the Geographical and Commercial Ga- 
zette was read, and referred to the Executive Committee. 

The Board then adjourned to meet on Saturday, February 10, at 10 
o’clock, a. m. 





Wasuineton, February 10, 1850. 


Present: Messrs. Bache, Mason, Pearce, Totten, and the Secretary 
There being no quorum, adjourned to Saturday, February 17. 


Wasuineton, February 17, 1855. 


Messrs. English, Pearce, Totten, Towers, and the Secretary present. 
There being no quorum, adjourned to meet on Saturday, February 24. 


Wasnineton, February 24, 1855. 


An adjourned meeting of the Board of Regents was held on. Satur- 
day, February 24, 1855, at 10 o’clock a. m. 

Present: The Chancellor, Roger B. Taney, Messrs. Bache, Doug- 
las, English, Pearce, Totten, Seaton, treasurer, and the Secretary. 

A report entitled “Report of the Hon. James Meacham, of the 
special committee of the Board of Regents of the Smithsonian Institu- 
tion, on the distribution of the income of the Smithsonian fund,” &c., 
was presented, and on motion laid on the table. 

On motion of Mr. English, the following resolution was adopted : 

Resolved, That three persons be appointed a committee of finance, 
who shall inquire into the safety and propriety of the present invest- 
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ment of the funds of the Institution, not in the Treasury of the United 
States, and who shall have the authority to withdraw the said fund 
from the present place of deposit, and invest them otherwise in the 
name of the regents of the Institution. 

The chancellor appointed Messrs. English, Pearce and Mason as the 
committee. 

The following report was read : 


The committee to whom was referred the resolution of the ‘ estab- 
lishment,” proposing a conference by committee with the Board of 
Regents, for the purpose of determining the mode of communication 
between the establishment and the Board of Regents, submit the fol- 
lowing report: 


That they have met and conferred with the committee appointed tor 
that purpose by the establishment, and have, after consultation, agreed 
upon the following resolutions, to be reported by the committees to 
their respective constituencies, and the committee recommend that they 
be adopted by the Board of Regents, and made a part of the by-laws. 

J. The general communication between the Institution and the 
Board of Regents shall be made through their common secretary. 

2. The secretary will regularly communicate to each body all such 
acts of either as may concern the other respectively, or may require 
their joint action. 

3. When either body may desire any special communication with 
the other, it will propose a conference by committee. 

All which is respectfully submitted. 

J. M. MASON, Chairman. 

JANUARY, 1850. 


The report of the committee was approved. 

The following resolution was offered by Mr. Douglas, and adopted 
by the Board: 

Resolved, That all correspondence of this Institution with any person 
or society shall be conducted by the Secretary, and no assistant or 
employee shall write or receive any official letter or communication 
pertaining to the affairs of the Institution, except under the authority 
and by the direction of the Secretary, and all such correspondence shall 
be duly registered and recorded in such manner as the Secretarygshall 
direct. 

The Board then adjourned to meet at the call of the Secretary. 
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APPENDIX 


TO THE 


REPORT OF THE REGENTS 


OF THE 


SMITHSONIAN INSTITUTION, 


Report on American Explorations in the years 1855 and 1854. By S. F. 
Baird, Assistant Secretary of the Smithsonian Institution. 


The report on this subject for 1853, though ready for publication at 
the time of printing the last Annual Report of the Smithsonian Institu- 
tion, was kept back until the present year, as most of the expeditions 
mentioned in it were still in the field at the close of 1853, and of many 
no definite intelligence had been received. Nearly all of these have, 
however, returned ; and their officers are now busily engaged in pre- 
paring their reports. I therefore shall present the principal events for 
1853 and 1854 in one narrative, without always distinguishing those of 
each year. 

The number of important scientific explorations embraced in this 
period, mark it conspicuously in the history of American discovery. 
Most of these are due to the appropriation for the survey of the China 
seas and Behring’s Straits, and that for a survey of the several routes 
for a railroad to the Pacific, (although many more private expeditions 
were set on foot,) in addition to the regular operations of the United 
States and Mexican Boundary Survey, whose labors during the past 
years were in continuation of those commenced before. Many reports 
of explorations, commenced or completed prior to 1853, have been pub- 
lished during this period, and will be noticed in their proper places. 

With scarcely an exception, every expedition of any magnitude has 
received more or less aid from the Smithsonian Institution. This has 
consisted in the supplying of instructions for making observations and col- 
lections in meteorology and natural history, and of information as to partic- 
ular desiderata ; in the preparation, in part, of the meteorological, magnet- 
ical, and natural history outfit, including the selection and purchase of 
the necessary apparatus and instruments; in the nomination and train- 
ing of persons to fill important positions in the scientific corps; in the 
reception of the collections made, and their reference to individuals com- 
petent to report upon them; and in employing skillful and trained artists 
to make accurate delineations of the new or unfigured species. Much - 
of the apparatus supplied to the different parties was invented or 
adapted by the Institution for this special purpose, and used for the 
first time, with results surpassing the most sanguine expectations 
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I shall now proceed to present such facts as may be necessary to a 
full understanding of the history and progress of these several expedi- 
tions, considering first those having North America for their field. 


United States and Mexican Boundary Survey. 


The operations on the eastern end of the boundary line, as originally 
established, were brought to a successful termination towards the end 
of 1853, by the energy and skill of Major Emory, and all the parties 
returned to Washington by the beginning of 1854. After the purchase 
of a portion of Sonora from Mexico, it became necessary to make 
a new survey of the Mexican boundary; and Major Emory having been 
appointed commissioner, he completed his preparations in a very short 
time, and proceeded to the field of his labors, arriving at El Paso, the 
initial point, the beginning of December, 1854. From this point he will 
proceed westward, expecting to meet half-way the sub-party of Lieu- 
tenant Michler, who starts eastward from Fort Yuma. Major Emory 
is accompanied by Dr. Kennerly as surgeon and naturalist, from whom 
much may be expected in the development of the natural history of the 
country, with the facilities which Major Emory has always furnished 
to the scientific corps of his several explorations. The natural history 
collections brought back trom the lower Rio Grande, by Major Emory, 
were very extensive and important. 


Survey of routes for a Railroad to the Pacific. 


Just before the adjournment of Congress, in March, 1853, an appro- 
priation of $150,000 was made, to defray the expenses of the survey of 
various routes.along which it was supposed that a railroad, extending 
between the Mississippi river and the Pacific, might be constructed. 
By virtue of the authority committed to him by Congress, the Secretary 
of War proceeded to organize six parties, for the exploration of four 
main routes leading to the Pacific; and of these, Gov. I. I. Stevens, 
Lieutenant R. 8. Williamson, Captain Gunnison, Lieutenant A. W. 
Whipple, and, at a later period, Lieutenant J. G. Parke and Captain 
J. Pope, were severally placed in command. All these parties were 
abundantly provided with the apparatus and instructions, written or 
printed, necessary to enable them to make copious collections in natu- 
ral history, and observations in physical science. Each party (except- 
ing the two last, which were not so fully organized) went accompanied 
by a surgeon, zodlogist, botanist, mineralogist, geologist, and a civil 
engineer; though, occasionally, the same person united several of these 
functions. The parties set out for their several labors in the following 
order and organization. 


1. Northern route under Governor I. I. Stevens. 


This portion of the survey was first in the field and most extensive 
in its organization. It was placed under command of Governor I. I. 
Stevens, lately of the corps of the United States engineers, and assist- 
ant in charge of the Coast Survey, who had been appointed governor 
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of the new Territory of Washington, and was now about proceeding 
to the field of his duties. ‘The survey was divided into two main 
bodies, one to proceed towards the Rocky mountains from the east, the 


‘other to cross the isthmus and startin from the Pacific side to meet the 


former. Each of these parties was again subdivided into sub-parties, the 
progress and superintendence of which is as follows : 

Governor Stevens, with the main party, proceeded from St. Paul, 
on the 8th of June, 1853, westward to Fort Union, a trading post 
belonging to the American Fur Company, situated at the mouth of the 
Yellow Stone river; thence up the Missouri river to the mouth of Milk 
river; and up the valley of Milk river, nearly due west, to Fort Benton, 
another trading post of the American Fur Company near the Falls of 
the Missouri, where they arrived September 1. 

From Fort Benton Governor Stevens crossed to the mission of St. 
Mary’s; thence, by the Coeur d’Alene, to Fort Colville; thence to 
Fort Vancouver and Olympia. 

Lieutenant Saxton started from Fort Vancouver, and proceeded up 
the Columbia river, by water, as far as the Dalles; from the Dalles, up 
the valley of the Columbia, by land, to Walla-walla, a trading post 
occupied by the Hudson’s Bay Company ; thence in a northeasterly 
direction to the western extremity of Kalispe lake, crossing Lewis’s 
fork of the Columbia, forty miles from Walla-walla, and Clarke’s fork, 
near the outlet of Kalispe lake; thence along the northern shore of this 
lake and Clarke’s fork of the Columbia, in a southeasterly direction, re- 
crossing the river near the mouth of the Bitter Root, one of its branches ; 
and thence nearly due south to the Flathead viliage of St. Mary’s, situated 
on the St. Mary’s fork of the Bitter Root, thirty miles south of the mouth 
of the Hellgate river. He proceeded up the valley of the Hellgate 
or Blackfoot river and the Foospinney, one of its branches, to the 
Blackfoot pass in the Rocky mountains. This pass is situated about 
ninety miles from Fort Benton, near the sources of the Teton and 
Medicine rivers. He crossed the mountains through this pass, and 
met Governor Stevens and his party at Fort Benton. From Fort 


‘ Benton he went down the Missouri river to St. Louis—in a keel-boat 
as far as Fort Leavenworth. 


Lieutenant Donelson, with the main party, passed over Lieutenant 


Saxton’s route from Fort Benton to Fort Vancouver. Dr. Suckley went 


down the river, from St. Mary’s valley, in a canoe, from the Flathead 
village to Fort Colville. Captain McClellan explored the country on 
both sides of the Cascade range northward from Vancouver; he met 
Governor Stevens’s parties at Fort Colville, and then continued his expe- 
dition as far north as our northern boundary line. Lieutenant Mullen went 
from Fort Benton to St. Mary’s village by the Jefferson fork of Missouri. 
He remained at St. Mary’s village during the winter, continuing his 
explorations as far north as the Flathead lake, and southward to Fort 
Hall. After continuing in the mountains for nearly a year, he returned 
to Olympia in the winter of 185455. Lieutenant Macfeely returned 
from St. Mary’s village to Fort Vancouver by the southern Nez Percé 
trail down the valley of Kooskooskie and Little Salmon rivers. Mr. 
Tinkham, civil engineer, accompanied Governor Stevens’s party as tar 
as St. Mary’s village, and recrossed the Rocky mountains to Fort 
Mis. Doc. 24——6 
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Benton, and surveyed the Marias pass, situated to the north of the 
Blacktoot or Cadot’s pass, and proceeded to Olympia, Washington 
Territory, by a new route through some pass in the Cascade moun- 
tains. Lieutenant Grover was to make an accurate survey of the Mis- 
souri river from the Falls to the mouth of the Yellow Stone, and then 
across the Rocky mountains, in mid-winter on snow shoes, by the route 
Lieutenant Saxton followed. His object was to test the climate in the 
mountains during the most unfavorable season of the year. Mr. Doty 
was left at Fort Benton to make meteorological and other observations 
during the winter. He remained until the autumn of 1854, when he 
proceeded to Washington Territory, and joined Governor Stevens. 

Most of these parties were provided with the means of making ob- 
servations and collections in natural and physical science, and all have 
faithfully carried out their instructions. 

Dr. Suckley, surgeon and naturalist to the main party, accompanied 
Governor Stevens as far as the Flathead village, and thence down the 
river, as described. 

Dr. J. G. Cooper acted in the same capacity in connexion with 
Captain McClellan’s expedition. Both these gentlemen, aided by the 
officers and assistants of the command, were occupied the whole time 
in making extensive collections of the highest interest. Lieutenant 
Donelson, with the party under bis command, in proceeding up the 
Missouri to Fort Union, spared no exertion to accomplish the same 
object, and gathered a large collection of plants and of specimens in 
alcohol. 

Dr. Evans, United States geologist for Oregon, accompanied by 
Dr. B. F. Shumard, visited the Mauvaises Terres of Nebraska, in con- 
nexion with Governor Stevens’s exploration, and collected a very 
extensive series of the fossil mammals and chelonians of that region, 
embracing several species not previously found by him. He arrived 
in Oregon late in 1853, and has since been engaged in completing his 


regular explorations of the geology of Oregon and Washington, with _ 


very important results. 


Since the completion of the ‘survey,’ Dr. Suckley and Dr. Coop 


have continued their explorations most energetically. The forme 
spent several months at Steilacoom, on Puget’s Sound, as United States 
surgeon of the post, and then went to the Dalles, from which point he 
accompanied a party sent to Fort Boisé, to chastise some Indians. 
Dr. Cooper has been most of his time at Shoal-water bay. Both of 
these gentlemen have collected and sent home, from their respective 
stations, very valuable and extensive series of animals and plants, with 
important notes on their habits and peculiarities. 


2. Survey of the route near the 38th parallel, under the late Captain Gun- 
nison, and continued by Lieutenant Beckwith. 


The party of Captain J. W. Gunnison originally consisted of him- 
self in command, Lieutenant EK. G. Beckwith, commissary and quar- 
termaster; Rt. N. Kern, topographer and draughtsman; J. H. Peters and 
T. L. Homans, assistant engineers; Dr. Scheel, surgeon and mineralo- 
gist; I’. Kreutzfeldt, botanist and draughtsman; together with an escort 


} 
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of thirty men, commanded by Captain Morris, United States rifles. . 
The party was organized at camp Shawnee Reservation, on the 20th 
of June, and proceeded up the Sandy Hill fork of the Kansas, and then 
across to the Arkansas, and up to the Abispah. After exploring this 
region, they crossed over on the 'Trincheres, and next to the Huerfano, 
thence across the mountains to the head of the Sangre del Cristo Pass, and 
down the valley of this stream to Fort Massachusetts. From this point 
they passed up the valley of San Luis, through Cooachotope pass, and 
down to Grand river of the Colorado; along it, past the Uncompagre 
and Aoonakara. Beyond this they struck the old Spanish trail, and 
after crossing Green river left it and passed through Wahsatch pass, for 
Sevier river, and down this river nearly to Sevier lake. While explo- 
ring the regions about this lake, nearly the whole of the scientific corps, 
consisting of Captain Gunnison, Mr. Kern, Mr. Kreutzfeldt, and several 
other persons, were surprised by a party of the Pah Utahs, on the 
morning of the 26th of October, 1853, and all put to death. Science 
has much to deplore in the loss of these gentlemen, all so well known 
previously for their intrepid zeal as explorers: Captain Gunnison, in 
connexion with Captain Stansbury’s survey of Great Salt Lake; and 
Mr. Kern as the companion of Colonel Frémont, Captain Simpson, 
Captain Sitgreaves, Lt. Parke, and others. Mr. Kreutzfeldt was also 
a member of the memorable party of Colonel Frémont, which met 
with such sad disasters in the region of his latest exploration. 

Most of the instruments and papers of the party were captured by 
the Indians, but afterwards given up; and the command devolving on 
Lieutenant Beckwith, he spent the winter at Salt Lake city, and in 
the spring of 1854 proceeded across to California bya new route. He 
returned in September, and is now engaged in completing his report. 
He brought with him a valuable collection of specimens. 


3. Survey of the route near the 35th parallel of latitude, under Lieutenant 
Whipple. 


The third railroad party was commanded by Lieutenant A. W. 
Whipple, formerly connected with the survey of the Mexican boundary. 
His party consisted of Lieutenant J. C. Ives, principal assistant; Dr. J. 
M. Bigelow, surgeon and botanist ; Jules Marcou, geologist ; Dr. C. B. 
R. Kennerly, surgeon and zodlogist; H. B. Méllhausen, topographer 
and artist; Hugh Campbell, astronomer; Albert H. Campbell, engi- 
neer; together with Messrs. White, Garner, Hutton, Sherburne, and 
Parke. Lieutenant Ives, with Dr. Kennerly and Mr. Hugh Campbell, 
were detailed to go by Indianola and San Antonio, to El Paso, for the 
purpose of securing certain instruments left there, after which they 
Joined Lieutenant Whipple at Albuquerque. The main party went 
from Fort Smith mainly up the Canadian, and across the Llano Esta- 
cado, to Anton Chico. Here it divided, Mr. Albert Campbell, with 
the main party, proceeding directly to Albuquerque, via Laguna; Lieu- 
tenant Whipple pursuing a somewhat different route; and all the par- 
ties, including that of Lieutenant Ives, meeting at Albuquerque, on the 
26th of October. From Albuquerque they went over to the Little 
Colorado, via the Pueblo of Zuni; next by way of the San Francisco 
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mountains to Bill Williams’s fork ; down this stream to the Colorado, 
then up the Mohave, and across to San Francisco. The party returned 
to the United Statesin April, 1854, with the exception of Dr. Bigelow, 
the botanist, who remained a few months longer exploring the Sierra 
Nevada. 

The collections in every department were very large, and included 
many new and rare species. 


4. Survey of the several partial routes on the Pacific side under Lieutenant 
Williamson. 


The fourth of the principal government parties for the survey of the 
Pacific railroad route is that of Lieutenant R. 8. Williamson, accom- 
panied by Lieutenant J. G. Parke as assistant, William P. Blake as 
geologist, and Dr. A. L. Heermann as surgeon and naturalist, together 
with a skillful artist and civil engineer. ‘The escort was commanded 
by Lieutenant Stoneman. The party started from San Francisco and 
passed up the San Joaquin and Tulare valley, and explored the region 
about Walker’s Pass, and along the Mohave over to the Colorado. 
They also examined the Tejon Pass, the Canada de las Uvas, the Ca- 
jon, the Gorgona and Caliente passes of the coast range. Lieutenant 
Williamson returned in the latter part of 1854, and is now engaged in 
preparing his report, to include notices of many interesting collections 
m natural history. 


5. Survey near the 32d parallel of latitude, western end, under Lieutenant 
Parke. 


After the completion of the survey of Lieutenant Williamson, Lieu- 
tenant Parke, accompanied by Lieutenant Stoneman and Dr. Heer- 
mann, started from San Diego in January, 1854, and proceeded by 
way of Warner’s Ranch to camp Yuma at the mouth of the Gila, and 
thence up this river to the Pima and Maricopa villages, thence to Tuc- 
son, Fort Webster, Dona Ana and Trentera. This point was reached 
on the 24th of March, the entire distance from San Diego having been 
traversed with wagons in about sixty days. Here the exploration ter- 
minated, and the party proceeded rapidly home via San Antonio, reach- 
ing Washington in May, 1854. 

In October, 1854, Lieutenant Parke again returned to California for 
the purpose of making further surveys.. He was accompanied by Mr. 
Albert H. Campbell, civil engineer; Dr. Antisele, surgeon and geolo- 
gist; H. Campbell, G. G. Garner, and N. H. Hutton, assistants. Lieu- 
tenant Parke will organize his expedition at Benicia, with all possible 
dispatch, and proceed to explore the Salinas river, from the Bay of 
Monterey to its sources, with a view of finding a practicable passage 
through the coast range into the Mohave basin, or into the valley of 
Los Angeles. Further examinations will also be made of the Mohave 
river, in the vicinity of the Colorado, on Lieutenant Whipple’s route. 
Returning thence, this party will start from San Diego and go across to 
El Paso, on the Rio Grande, by the route south of the Gila. 
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6. Survey near the 32d parallel of latitude, eastern end, under Captain John 
Pope. 


Captain Pope, accompanied by Lieutenant Garrard, Captain Taflin, 
and Dr. Diffenderfer, with an escort under the command of Lieuienant 
Marshall, left El Paso on the 20th of February, for Preston, Texas, for 
the purpose of completing the survey of the 32d parallel, prosecuted at 
the western end by Lieutenant Parke. The line followed was nearly 
straight except through the Guadalupe mountains. The Pecos was 
passed near the mouth of Delaware creek, and the Llano Estacado tra- 
versed for a distance of one hundred and twenty-five miles. From this 
the party proceeded va head waters of Brazos and Colorado, arriving 
in Preston about the middle of May. The natural history collections 
made were very extensive and valuable, including, as they did, a por- 
tion of those gathered by Dr. T. C. Henry, U.S. A., in New Mexico, 
during a period of several years. Captain Pope has since returned to 
the Llano Estacado, for the purpose of experimenting upon Artesian 
borings in the desert. He is accompanied by Dr. G. G. Shumard, as 
surgeon and geologist, well known in connexion with explorations by 
Captain Marcy. 


Exploration of Colonel Frémont. 


In order to test the depth of winter snow along the central route 
traversed by Captain Gunnison and Messrs. Beale and Heap, Colo- 
nel Frémont started late in the season, and on the 25th of November 
was still below the mouth of the Huerfano. Entering the mountain re- 
gion on the Huertano on the 3d of December, he emerged from it, and 
reached the Little Salt settlement on the 9th of February, having found 
but four inches of snow in the Coochetope Pass on the 14th of Decem- 
ber. From Parowan he proceeded to San Francisco, and has since then 
been engaged in preparing a report on the results of his trip. 


Expedition of Messrs. Beale and Heap. 


Lieutenant E. F. Beale, superintendent-of Indian affairs in California, 
about to return to the scenes of his philanthropic labors among the In- 
dians, in the vicinity of Tejon Pass, embraced the occasion to make the 
journey over land by the central route. He was in company with Mr. 
G. H. Heap. They left Westport, Missouri, on the 6th of May, and 
proceeded to Fort Atkinson on the Arkansas, crossing the head waters 
of the Osage and the Neosho. From this point they passed up the 
Arkansas to the Huerfano, and proceeded to the Mormon settlements 
near Little Salt lake and the vegas of Santa Clara, very nearly on the 
route pursued by Captain Gunnison, excepting that they went up the 
Huerfano instead of the Abispah. From the vegas they pursued the 
old Spanish trail leading from Abiquiu across the desert of the Mohave, 
and thence to Los Angeles, where they arrived on the 22d of August, 
making a distance of 1,852 miles from Westport in 100 days. Some 
of the party had travelled 715 miles more in going to Taos and back, 
in consequence of the loss of stores. The party was at one time in 
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imminent danger of collision with the same band of Indians that after- 
wards massacred Captain Gunnison. 


J. Soulé Bowman. 


Mr. Bowman left Kansas the 20th of May, 1853, on his journey to 
California, and travelling up the Kansas river crossed it at the Baptist 
mission, and proceeded to Salt Lake city, via Fort Kearney and Fort 
Laramie. Leaving Salt Lake city on the 29th of July, he proceeded 
to Humboldt river, passing down its north side to the sink. From the 
sink he took the Truckee river route, and thence, by Beckwith’s cut 
off to Bidwell’s bar and Marysville. Shortly after his arrival in San 
Francisco he was attacked with the typhoid fever, which carried him 
off ina few days. Mr. Bowman’s untimely end is greatly to be la- 
mented, not only as a citizen, relative, and friend, but as a man of 
science. For many years he has embraced every opportunity for 
making collections in natural history, even under the most unfavorable 
circumstances. 

In a previous report [ have referred to a collection made for the In- 
stitution by Mr. Bowman. Those gathered by him during the trip just 
referred to were of much greater extent, embracing quite a full series 
of frshes and reptiles from a previously unexplored region—many new 
to science and all in excellent condition. These were received in 
April, 1854, through the kind assistance of his brother, 8. M. Bowman, 
of San Francisco, and of Lieutenant Whipple. 


Exploration of the Brazos, by Captain R. B. Marcy. 


Captain Marcy, having completed and published his report of an ex- 
ploration of Red river in 1852, was detailed in 1854 to select and sur- 
vey certain lands in Texas, donated by that State for the benefit of the 
Indian tribes included within her limits. He accordingly left New 
York for this purpose in May, and proceeded to Fort Belknap, near 
which the reservation is situated. Accompanied and assisted by Major 
Neighbors, Indian agent, he performed the duty assigned him, and from 
interviews with the chiefs of the southern Comanches, found that these 
Indians were not averse to the idea of settling down permanently and 
cultivating the soil. 

In the course of the summer Captain Marcy visited the head waters 
of the Brazos and the Big Witchita, a region previously untrodden by 
the white man. During his entire trip he was accompanied by Dr. G. 
G. Shumard, as surgeon and naturalist, who made extensive and valu- 
able collections and observations, which will be embodied in the report 


of Captain Marcy. 
Lieutenant D. N. Couch. 


In the winter of 1852~’53, Lieutenant Couch, of the United States 
artillery, under leave of absence from the War Department, left Wash- 
ington for the purpose of making explorations in the natural history and 
geography of Mexico. Atter ashort stay at Brownsville, accompanied 


THE SMITHSONIAN INSTITUTION. 87 


by several servants, he crossed the river into Mexico, and went first to 
Monterey in New Leon. Here he spent some time in examining the 
Sierras south and west of that city, and thence proceeded to Parras in 
Coahuila, 185 miles west of Monterey. He went next to the plains of 
the lower Bolson de Mapimi, Durango, visiting there the celebrated 
Durango caves. Owing to the desertion of some of his attendants, he 
was unable to extend his journey further west, and retrac ng his steps 
he explored the salt plain of Alamo de Parras before returning to the 
United States by his original route. 

During the whole of this journey Lieutenant Couch gathered copious 
collections in all departments of zoology, and made a large number of 
original notes upon the habits of the species. Many new species were 
obtained by him, and important discoveries made respecting the geo- 
graphical distribution of others. A portion of the resulis thus secured 
have been published by Lieutenant Couch, and others may shortly be 
expected. 

When in Matamoras Lieutenant Couch purchased the entire collec- 
tion of notes and specimens left by Doctor L. Berlandier. This was 
the result of many years of labor in the province of 'Tamaulipas, and 
provedéto be of extraordinary value. 


Count Cypriani. 


According to Mr. Heap, Count Cypriani, ex-Governor of Leghorn, 
left Westport in May, 1853, for a trip to California, via Fort Laramie 
and the South Pass, Great Salt Lake, and Carson’s Valley. His party 
consisted of elever: scientific men and a sufficient escort, well provided 
with all means of scientific research. No information has yet been 
received of the further movements of this party. 


Explorations of S. F. Baird. 


By authority of the Secretary of the Smithsonian Institution, Mr. 
Baird, during the summer of 1853, proceeded in company with Dr. 
J. P. Kirtland, of Cleveland, to Racine, Wisconsin, where they spent a 
week in exploring the streams and prairies in its vicinity, with the assist- 
ance of Dr. P. R. Hoy and Rev. A. C. Barry, well known naturalists, 
resident in that place; and with them next visited the interior of the 
State, spending some time at Madison, and returning via Milwaukie. 
Dr. Kirtland and Mr. Baird next visited Ohio, spending some days at 
Elyria, and a week at Poland, Ohio. From Poland they went to 
Detroit, where they were joined by Professor Charles Fox and Dr. 
Davenport, with whom they visited Ann Arbor and Port Huron, 
exploring, in addition, a considerable extent of Detroit river. Mr. 
Baird next went alone to Montreal, and down the river below Quebec, 
then back again to Lake Champlain. The principal result of this trip 
covering over 5,000 miles, was the acquisition of very full sets of the 
fishes of the lake basin over a water line of about 1,500 miles, serving 
to develope important facts in regard to their geographical distribution. 
A complete series of the fishes of Ohio, as described by Dr. Kirtland in 
his ‘‘ Fishes of the Ohio,’ was also secured from the original localities, 
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and identified on the spot by this distinguished naturalist. The entire 
collection of fishes and other alcoholic specimens filled twelve kegs and 
large cans. In 1854, Mr. Baird visited the coast of New Jersey, and 
spent six weeks in the vicinity of Beeseley’s Point, at the mouth of Great 
Egg Harbor river, studying the habits and collecting specimens of the 
marine species. <A full account of the results of this trip will be found 
in the present report. Additional explorations of similar character, 
were made at Greenport and River-head, Long Island, as also near 
Piermont and Sing Sing, on the Hudson river. At Piermont he had the 
valuable aid of Mr. John G. Bell, of New York, in collecting full series 
of the fish of the Hackensack and Sparkill, embracing several species 
new to the State, and others heretofore only found in that locality. 


Exploration in Western Missouri and Kansas, by Dr. P. R. Hoy. 


Dr. Hoy, well known as an ardent and successful naturalist of Ra- 
cine, Wisconsin, lefi that place on the 4th of April, 1854, for a natural 
history excursion to Missouri. Stopping at various points to make col- 
lections, he reached St. Louis on the 12th, and next day proceeded up 
the Missouri river. After a short stay at Boonville, Cooper @ounty, 
Missvuri, he went on to Lexington, Missouri, and from this pot made 
various excursions, some of them into Kansas; after remaining in this 
region some time, Dr. Hoy returned to Racine in June. Availing 
himself of every opportunity to add to his collections, Dr. Hoy gathered 
together many species of birds, reptiles, and fishes; among the latter 
quite a number new to science. One hundred and fifty-two species of 
birds were observed, or obtained by him above Boonville alone, some 
of them not previously known to occur so far to the east. His alco- 
holic collections have been sent to the Institution, and prove to be of 
great interest. 


Exploration of Northern Wisconsin, in 1854, by Rev. A. C. Barry. 
Mr. Barry left Racine on the 10th of May, 1854, for his trip through 
northern Wisconsin, and reached Oshkosh, wa Sheboygan and Fond du 
- Lac, on the 13th. His route thence was up the Fox, to Lake Butte 
des Morts; thence up the Wolf, to the junction of the Waupacca ; 
thence to the mouth of the Embarras, and across the country to the 
Wisconsin, striking the river at Plover Portage. From this pomt he 
passed down the Wisconsin river, examining the country and streams on 
both sides as far as Richland city; returning by way of Dodgeville, 
Madison, Palmyra, East Troy, and Rochester, to Racine, where he 
arrived towards the end of June. In the course of his journey, Mr. 
Barry made copious notes of his observations, which will be hereafter 
presented to the Institution. The numerous collections of fishes and 
reptiles made by him have already been received, and were gathered 
principally in the following localities : 

Lake Winnebago, Lake Butte des Morts, Waupacca river, Little 
Waupacca, Embarras river, Spring brook, Baird’s lake, Wisconsin 
river, Lemmonwier river, Yellow river, Bear creek, Pine river, Green 
creek, Little Plover, Big Plover, and Carp lake. : 
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In the summer of 1852, Congress made an appropriation of $125,000 
for “building or purchase cf suitable vessels and for prosecuting a 
survey and reconnoisance for naval and commercial purposes, of such 
parts of Behring Straits of the North Pacific ocean and the China 
seas as are frequented by American whale ships, and by trading ves- 
els in their routes between the United States and China.” The act 
was passed at too late a period in the year to allow any action beyond 
the organization of the party, and the commencement of preparations 
for departure. The command of the expedition was entrusted by the 
Secretary of the Navy, Hon. John P. Kennedy, to Captain C. Ringgold, 
an officer of much experience in the duties required, from his connexion 
with the United States exploring expedition under Captain Wilkes. 
The necessary vessels were procured and equipped in the most sub- 
stantial manner, and fitted out with all the instruments required for 
making observations in astronomy, hydrography, magnetism, meteor- 
ology, together with the most complete equipment of natural history 
apparatus ever taken to sea. The expedition was fortunate in se- 
curing the services of Mr. William Stimpson as principal zoologist, 
and Mr. Charles Wright as botanist, both of them gentlemen well 
known for successful prosecution of their respective departments in 
former explorations. Mr. F. H. Storer went out as chemist and taxi- 
dermist, and E. M. Kern, the intrepid companion of Frémont and Sit- 
greaves, as artist and photographer. Many of the naval officers on 
board expected to lend efficient aid in the natural history department 
as well as in the physical, to which they are more especially assigned. 

The squadron, as finally organized, consisted of the following vessels: 

1. The sloop Vincennes, bearing the flag of Commander Ringgold, 
with Lieutenant Rolando as lieutenant commanding and executive ofli- 
cer; Lieutenant J. M. Brooke, acting lieutenant and assistant astrono- 
mer; William B. Boggs, purser and artist; Frederick D. Stuary 
secretary and draughtsman; William Stimpson, zoologist to expedition ; 
F. H. Storer, chemist and taxidermist, and Edward M. Kern, photo- 
grapher and artist. 

2. Steamer John Hancock, Lieutenant John Rodgers in command; 
Charles Wright, botanist to expedition, and A. H. Ames, assistant 
naturalist. 

3. Brig Porpoise, Alonzo B. Davis, Lieutenant Commanding. 

4. Schooner Fennimore Cooper, acting Lieutenant Commanding H. R. 
Stevens. 

5. Store ship John P. Kennedy, Lieutenant Commanding Napoleon 
Collins. 

These vessels left Norfolk in June, 1853, and went to St. Simon’s 
’ bay, Cape of Good Hope, and after a short stay, proceeded to Hong 
Kong, China. The sloop of war Vincennes, Commander C. Ringgold, 
and the brig Porpoise, Lieutenant Commanding A. B. Davis, by the 
way of Van Dieman’s Land, through the Coral seas, passing the Caro- 
line and Ladrone and Bashee islands, arriving at Hong Kong on the 
17th of March; the steamer John Hancock, Lieutenant Commanding 
John Rodgers, the store ship John P. Kennedy, Lieutenant Command- 
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ing N. Collins, and the tender Fennimore Cooper, Lieutenant Com- 
manding H. K. Stevens, by the way of the Straits of Sunda and Gas- 
per, the Carimata and Billeton passages, and the Sooloo sea. Their 
arrival at Hong Kong was reported by Commander Ringgold early in 


June, 1854. 


During the absence of Commodore Perry, with the greater part of 


the East India squadron, at Japan, the civil war raging in China, and 
particularly in the vicinity of Canton, so alarmed American citizens 
holding valuable property in that region, that Commodore Ringgold 
considered it proper to suspend temporarily the special duties to which 
he was assigned, and render protection to his exposed countrymen; so 
that he failed to accomplish a large portion of the surveys that had 
been planned for the year. 

The expedition has, however, again resumedits scientific duties with 
important results. Several large” collections in natural history have 
been sent home, and others are on the way. Captain Ringgold having 
returned to the United States, the squadron is in Goenmsadl vee Captain 
Rodgers. 


Exploration of the Parana and tts tributaries, by the steamer Water Witch. 


This surveying steamer, under Lieutenant Commanding Thomas J. 
Page, left Washington in January, 1853, for the Parana, ‘having as an 
object t the survey of this great river and its principal tributaries. Cap- 
tain Page was provided with a complete outfit of apparatus for natural 
history eollectione: together with a skilful horticulturist, whose business 
is the gathering of live specimens of the most interesting plants. A 
good many valuable seeds have already been sent home. ‘The vessel 


arrived at Buenos Ayres on the 25th of May, but was detained for’ 


some time in consequence of the internal dissensions of the Comma and 
the necessity of protecting the interests of American citizens; and it 
Was not until the 7th of November that Captain Page was per mitted to 
leave Ascension to proceed up the river. A small steamer of very 
light draught, was taken out by the Water Witch, in order to pursue 
the eX] jloration into waters too shallow for the larger vessel. ‘This 
vessel : as been engaged since her arrival in Paraguay in making the 
mtended explorations, as well as in protecting American interests in 
that quarter, and the collections made and sent home have added much 
to our knowledge of the natural history of the country. 


Expedition of Lieutenant MacRae, United States Navy. 


At the termination of the observations of the United States naval 
astronomical expedition in Chile, Lieutenant MacRae was instructed by 
Lieutenant Gilliss to cross the Uspallata pass of the Andes, and the 
pampas of the Argentine confederation, for the purpose of ascertaining 
the law of decrease of magetical intensity with elevation, the atmo- 
spheric condition of the higher Andes, the geography of the principally 
travelled route between Mendoza and Buenos Ayres, and other im- 
portant facts interesting to men of science. He succeeded in making 
observations for all the magnetic elements at stations differing in eleva- 
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tion 3,000 feet, both ascending and descending the Cordilleras, and at 
each 100 miles in crossing the pampas. Having accidentally broken 
his barometer and injured his chronometer, shortly after leaving Men- 
doza, Lieutenant MacRae, as soon as he arrived in the United States, 
volunteered to return at his own expense for the purpose of completing 
observations which the loss of these instruments prevented him from 
doing on his first trip. Permission being granted by the Navy Depart- 
ment, he again embarked for South America, reached Mendoza from 
Buenos Ayres in time to observe the solar eclipse of November 30, 
1853; twice crossed the Portillo pass at an elevation of 14,319 feet ; 
again passed over the Cumbre and Uspallata passes, 12,656 feet; and 
finally returned to the United States in March, 1854. 

Lieutenant MacRae made such collections in natural history as his 
limited opportunities allowed; among them anew species of the curious 
genus Trichomycterus. He also procured several fine specimens of 
Cavia australis. 

The report of his journeys will be found embodied in the first volume 
of the report of the United States naval astronomical expedition. 


Japan Expedition. 


Although not specially an exploring party, yet the magnitude of the 
squadron sent out under charge of Commodore Perry, and the import- 
ance of the interests committed to his charge, render a brief notice 
necessary in this place. The principal object of the expedition was to 
form a treaty with the emperor of Japan for the protection of American 
interests in and about the island, as well as to look after these interests 
generally in that quarter of the globe. The squadron, under command 
of Commodore Perry, consisted of the steamers Mississippi, Powhatan, 
and Susquehanna; the sloops of war Macedonia, Plymouth, Saratoga, 
and Vandalia; and the store ships Supply, Southampton, and Lexing- 
ington. With a portion of this fleet Commodore Perry arrived at Jeddp 
bay on the 8th of July, and, after a brief interview with one of the 
ministers of state, lefi, to return in the spring of 1854. Of the happy 
results of this renewed visit, and of the treaty made with such import- 
ant bearings on commerce and hymanity, I need not here speak, as they 
are well known to every one... Commodore Perry has returned to the 
United States, bringing with him copious journals of the voyage, with 
numerous drawings, and many collections illustrating the natural pro- 
ducts and manufactures of Japan. Collections of plants, seeds, reptiles, 
and fishes, of much interest, were also made by Dr. James Morrow, 
agriculturist to the expedition. 


Brig Dolphin. 


Lieutenant O. H. Berryman, in command of the brig Dolphin, has 
been engaged in a continuation of his previous labors and those of 
Lieutenant Lee of sounding the depths of the Atlantic Ocean, in con- 
nexion with the researches of Lieutenant Maury on the winds and cur- 


rents of the ocean. His results have been of the highest interest to 
science, as well as of very great practical value to the navigator. ‘The 
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report by Lieutenant Lee of his observations while in command of the 
Dolphin has recently been published by Congress. 


Arctic Expedition under Doctor Kane. 


The brig Advance which with her consort, the Rescue, had joined 
in 1850 the band of searchers for the long lost Sir John Franklin, was 
again fitted out and commissioned for a renewed effort in that direction, 
under command of Dr. KE. K. Kane, the intrepid surgeon and annalist 
of the first or the Grinnell expedition. The Advance, liberally lent for 
the purpose by her owner, Mr. Henry Grinnell, was provided with all 
the means necessary for resisting the vigor of an arctic winter, and 
for making various deeply interesting observations in natural and pliy- 
sical science in the polar regions. The Smithsonian Institution fur- 
nished a complete set of magnetical apparatus, besides fitting out the en- 
tire natural history equipment; and the funds necessary for the general 
expenses were supplied. by Mr. Grinnell and by private subscriptions. 
Doctor Kane intended to have particular attention paid to the Acalephes 
and crustacea of the arctic seas, as well as to the collection of skele- 
tons of cetaceans and pinnipedians. Mr. Henry Goodfellow has charge 
of the natural history department; Dr. I. I. Hayes is surgeon, and Au- 
gustus Sontag, astronomer. The entire force consisted of but seventeen 
men. Dr. Kane proposed to visit Uppernavik, and there procure the 
necessary dogs and Eskimos for an overland journey, to -be fully 
provided with these as well as with suitable dresses of furs, &c. His 
intention was to go directly to Smith’s Sound at the foot of Baftin’s 
bay, and, passing up the Sound to as great a distance as possible, seek 
a secure harbor for the winter. He then expected to take his sledge- 
boats, and with seven men, besides the Eskimos, proceed by land 
or water, as the case might require, ina direction due north as far as 
circumstances would allow. 

The vessel left New York on the 31st of May, and the latest dates 
from Dr. Kane were from Uppernavik to July 20, 1853. He had suc- 
ceeded in obtaining what he needed for his onward march, and ex- 
pected to start immediately for the north. 

Since then nothing has been heard from him, and Congress has au- 
thorized an expedition for his succor. 


Exploration of the coast of Western Africa, by Lieutenant W. F. Lynch, 
United States Navy. 


Commander W. F. Lynch, United States navy, who left the United 
States in November, 1852, on a reconnoissance of the coast of western 
Africa, preparatory to a more extended exploration at some subsequent 
period, returned on the 1st of May, 1853, having been busily engaged, 
during the greater part of the interval, in prosecuting the object of his 
mission. He examined a large portion of the coast of Liberia, and went 
up a number of the rivers. He suffered much from the sickness which 
is so constant an attendant of the white man on that coast, and which 
caused an abrupt termination of his labors. He recommends that any 
future exploring party should consist almost entirely of citizens of Libe- 
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ria, organized under the flag of the United States; and that the whites 
should ride out the fever at Monrovia, on account of the existence of 
suitable accommodations there. The proper rendezvous for the inland 
march he considers to be Millsburg, at the head of navigation of the St. 
Paul’s, whence the route should extend va Boporah, an important native 
town, to the range separating the tributaries of the Niger from those 
which flow into the Atlantic. That range attained, it is to be fol- 
lowed to the parallel of Cape Palmas, and thence to the sea. A full 
report of the exploration of Commander Lynch is presented in the an- 
nual report of the Secretary of the Navy for the first session of the 
thirty-third Congress. 


Darien Ship Canal Expedition. 


A survey of the Isthmus of Darien, in reference to the project of unit- 
ing the waters of the Atlantic and Pacific by a ship canal, was under- 
taken under the joint auspices of the English, French, and American 
governments. 

The English expedition sailed for the Isthmus on the 17th of Decem- 
ber, 1853, and arrived at Caledonia bay on the 19th of January. It 
consisted of the brig Espiegle and the survey schooner Scorpion, the 
former having on board Mr. Gisborne, Dr. Cullen, and Messrs. Forde 
and Bennett, with four assistant engineers, on the part of the Atlantic 
and Pacific Junction company, and of Lieutenant Singer, R. E., and 
staff, in behalf of the British government. 'The French steamer Chi- 
mere joined them, at the same time, with a scientific corps. The Uni- 
ted States sloop-of-war Cyane, under Captain Hollins, had reached 
Caledonia bay on the 8th of January; and, after some preparation, a 
party under command of Lieutenant Strain, of the United States navy, 
started out to make the transit. Losing their way, and suffering greatly 
for want of proper food and water, a number perished, and it was only 
through the aid of an English party from the Virago that Lieutenant 
Strain and a few of his men were saved from destruction. The British 
steamer Virago, Captain Preevorst, attempted the transit from the Pa- 
cific side, and reached a point commanding a view of the Atlantic. 
From the facts gathered by the different parties, it appears conclu- 


sively that a canal is impracticable in the region where that survey 
was made. 


Exploration of the Valley of the Amazon. 


Messrs. Herndon and Gibbon, of the United States navy, after com- 
pleting the survey of the valley of the Amazon, returned some time 
ago, and have published their general report. This contains much that 
is entertaining and novel, and several large editions have already been 
called for by Congress. 


Exploration by Mr. Scrope. 


In December, 1852, Mr. Thomas H. Scrope, an enterprising young 
gentleman of New York, left Para in a steamer for the town of Loretto, 
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on the Peruvian Amazon, about 3,000 miles from Para. He took with 
him everything necessary to make collections in natural history, and 
has signified his intention of spending as much time as possible in 
gathering specimens of the animals and plants of that little known re- 
gion. Nothing has since been heard from him. 


Dr. Thomas Steele. 


Dr. Thomas Steele, a missionary of the American Colonization 
Society, left in the packet Shirley, in November, 1853, for Cape Pal- 
mas. He intended there to make such collections as were indicated to 
him as of particular interest, for which purpose a quantity of alcohol 
was sent out to him by the Smithsonian Institution. Some important 
collections were sent home by him, and it is with much regret that 
we are informed of his recent death by fever. 


REPORTS OF EXPLORATIONS PUBLISHED IN 1853, 1854. 
A—Government Reports. 


Captain L. Sitgreaves, U. S. A.—Report of an Expedition down the 
Zuni and Colorado rivers, by Captain L. Sitgreaves, United States 
Topographical Engineers, accompanied by maps, views, sketches, and 
illustrations. Washington: Robert Armstrong, public printer, 1853. 
Public document, 32d Congress, 2d session, Senate executive No. 49, 
one volume 8vo., pp. 198, 78 plates, and one map. An edition was 
also published by the House. 

This report is principally occupied by an account of the natural his- 
tory of the region traversed by Captain Sitgreaves in this and a pre- 
vious exploration. The mammals and birds are by Dr. Woodhouse, 
surgeon and naturalist to the expedition: the reptiles by Dr. Kdward 
Hallowell; the fishes by S. F. Baird and C. Girard; and the plants by 
Dr. Torrey. Six new species are described of North American mam- 
mals, five of birds, eighteen of reptiles, three of fishes, and ten of 
plants. 

Captain R. B. Marcy, U. 8. A—Exploration of the Red river of 
Louisiana, in the year 1852, by Randolph B. Marcy, captain 5th in- 
fantry, United States army, assisted by George B. McClellan, Brevet 
Captain, United States Engineers, with reports of the natural history 
of the country, and numerous illustrations. Washington: Robert Arm- 
strong, public printer, 1853, two vols. 8vo., pp. 320, 66 plates and 
two maps. 32d Congress, 2d session, Senate executive No. oA. 

This report includes sub-reports on the minerals, by Professor C. 
U. Shepard; on the geology of the expedition, by President Hitchcock 
and George G. Shumard, M. D.; on the palontology, by B. F. Shu- 
mard, M. D.; on the mammals, by Captain Marcy; the reptiles and 
fishes, by S. F. Baird, and C. Girard; the shells, by Professor C. B. 
Adams and G. G. Shumard; the orthoptera, arachnida, and myriapoda, 


by C. Girard; the plants, by Dr. Torrey; and the ethnology by Cap- 
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tain Marcy and Professor W. W. Turner. Fourteen new species of 
fossils are described, five of reptiles, five of fishes, ten of orthoptera, 
arachnida and myriapoda, and three of plants, all of which are figured. 
Dr. G. G. Shumard acted as surgeon and naturalist, and the collections 
were made principally by him and Captain McClellan. 

Lieutenants Herndon and Gibbon, U. S. N.—Exploration of the valley of 
the Amazon, made under direction of the Navy Department, by Wil- 
liam Lewis Herndon and Lardner Gibbon, lieutenants, United States 
navy. 

Part 1. By Lieutenant Herndon, 2 vols. 8vo. Washington: Robert 
Armstrong, public printer, 1853, pp. 418, 16 plates and three maps. 
32d Congress, 2d session, Senate executive No. 36. 

Part 2. By Lieutenant Gibbon, 2 vols. 8vo. Washington: Robert 
Armstrong, public printer. 

Some interesting collections in natural history were made by these 
gentlemen, but not published in their reports. 

Lieutenant S. P. Lee, U. S. N—Report and charts of the cruise of 
the United States brig Dolphin, made under direction of the Navy 
Department, by Lieutenant Lee, 2 vols .8vo. Washington: Beverley 
Tucker, printer to the Senate, 1854. 15 charts and one map. 33d 
Congress, Ist session, Senate executive No. 59. 

Captain W. F. Lynch, U.S. N.—Official report of a mission to Africa 
in 1852, 1853; pp. 329—366 of the report of the Secretary of the Navy, 
in President’s message for 33d Congress, Ist session. Part II, 1853. 

Professor A. D. Bache—Report of the Superintendent of the Coast 
Survey, showing the progress of the survey during the year 1852. One 
vol., 4to. Washington: Robert Armstrong, public printer, 1853. Pp. 
184 and 37 plates. 

Professor A. D. Bache—Report of the Superintendent of the Coast 
Survey, showing the progress of the survey during the year 1853. One 
vol., 4to. Washington: Robert Armstrong, public printer. Pp. 278, 
and 54 plates. 

H. R. Schoolcraft, LL. D.—Information respecting the History, Con- 
dition and Prospects of the Indian tribes of the United States ; collected 
and prepared under the direction of the Bureau of Indian Affairs per 
act of Congress of March 3, 1847, by Henry R. Schoolcraft. [lus- 
trated by 8. Eastman, Capt. U. 8. A. Published by authority of Con- 
gress ———. Part III, 4to., 1853, pp. 636 and 45 plates. Part IV, 
A4to., 1854, pp. 668 and 41 plates. 

These volumes, in addition to the subjects specially covered by the 
title, contain valuable journals of expeditions by officers of the United 
States army and others, at various periods of time. 

Pacific Railroad Surveys——tLetter ‘from the Secretary of War trans- 
mitting reports of surveys, &c., of railroad routes to the Pacific ocean, 
made February 6, 1854. 8vo., pp. 118. 33d Congress, Ist session, 
Ex. doc. No. 46. 

This contains the partial reports from the several expeditions, all of 
them still in the field at the date of the report. 

Report upon the northern Pacific railroad exploration and survey, 
by Gov. I. I. Stevens, made June 30, 1854. Pp. 548. 

Report of explorations for a railway route near the 35th parallel of 
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latitude from the Mississippi river to the Pacific ocean, by Lieut. A.W. 
Whipple, corps of topographical engineers, made July 31, 1854. 8vo., 
» 154. 
a enor of Explorations for that portion of a Railway Route near the 
32d parallel of latitude, lying between Dona Ana on the Rio Grande, 
and the Pima village on the Gila, by Lieut. Jno. G. Parke, U. 8. A., 
of corps topographical engineers. Made August 22, 1854. 8vo., pp. 32. 
The above are all the railroad reports published in 1854, the re- 
mainder not being finished till 1855. ‘The maps accompanying the re- 
ports were not finished in 1854. 


B—Prwate reports. 


Dr. E. K. Kane, U. S. N.—The United States Grinnell Expedition 
in search of Sir John Franklin. A personal narrative. By Elisha 
Kent Kane, M. D., U.S. N. New York: Harper and Bros. 1 vol., 
Svo. 1853. 

John R. Barilett—Personal narrative of Explorations and Incidents in 
Texas, New Mexico, California, Sonora, and Chihuahua, connected with 
the United States and Mexican Boundary Commission in 1850-53. By 
John Russell Bartlett, United States Commissioner during that period; 
with maps and illustrations. 2 vols., 8vo., 1854. New York: D. Ap- 
pleton & Co. 

G. H. Heap.—Central route to the Pacific, from the valley of the 
Mississippi to California. Journal of the expedition of E. F. Beale, Su- 
perintendent of Indian Affairs in California, and Gwinn Harris Heap, from 
Missouri to California, in 1853. By Gwinn Harris Heap. Philadel- 
phia: Lippincott, Grambo, & Co. 1 vol.,8vo. 1854. With map and 
illustrations. 

Lieut. J. G. Strain, U. S. N.—Report of the Darien expedition. Har- 
per’s Magazine for March, April, and May, 1855. 


REPORTS OCRDERED BY CONGRESS, AND TO BE PUBLISHED. 


Lieut. J. M. Gilliss, U. S. N—Report of the United States naval 
astronomical expedition in Chile. This report will occupy several vol- 
umes quarto, and contain much matter on the natural history of the 
country. 

Commodore M. C. Perry, U. S. N.—Report of the Japan expedition. 

Captain C. Ringgold, U. S. N.—Report of the Expedition for the ex- 
ploration of the China seas and Behring’s straits. 

Reports of the several parties for survey of railroad routes from the 
Mississippi river to the Pacific ocean. These will embrace the govern- 
ment expeditions under Gov. I. I. Stevens, Lieut. A. W. Whipple, 
Lieut. E. G. Beckwith, Lieut. R. 8. Williamson, Lieut. J. G. Parke 
and Capt. J. Pope, with the private ones of Col. J. C. Frémont and 
Mr. Lander. 

A. B. Gray.—Report and map of surveys in New Mexico, &c. 

Professor A. D. Bache-—Report of the superintendent of the United 
States Coast Survey during the year 1854. 

H. R. Schoolcraft, LL. D.—History and Statistics of the Indian 
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tribes of the United States. Parts V and VI. The sixth and last part 
is to contain an abstract or synopsis of the whole work. 


~ 


CONCLUDING REMARKS. 


The record of explorations for the year will be incomplete without 
brief reference to the numerous researches and collections made at dif- 
ferent points in North America, the results of which have come to the 
knowledge of the Institution. Few have any conception of the amount 
of quiet ‘investigation in natural history now going on in this country, 
principally by persons laboriously engaged in other duties and using 
only scattered intervals of leisure. The records of the Tastitunion 
almost daily receive entries of contributions of facts and specimens of 
natural history from such sources. 

Some general remarks and notices on this subject will be found de- 
tailed in the report on additions to the museum in 1854. I would, how- 
ever, make a particular reference to the labors of Lieutenant W. P. 
Trowbridge, United States army, who, while successfully prosecuting 
his duty as tidal observer on the Pacific coast, in connexion with the 
United States Coast Survey, has employed his leisure moments in form- 
ing one of the largest collections of natural history ever made in this 
country. In this he has been zealously aided by Messrs. Cassidy, Szabo, 
and others, members of his parties. 

Mr. R. D. Cutts, likewise connected with the Coast Survey, has also 
made some interesting collections on the coast of California and trans- 
mitted them to the Institution; and a gentleman of the same branch of 
the public service, Mr. Gustavus Wurdemann, has supplied one of the 
fullest series of the animals of the Louisiana gulf coast ever received by 
the Institution. It is a subject of profound congratulation. that while 
exhausting every department of physical research in connexion with 
the survey of our coast, the distinguished superintendent encourages 
his assistants to pay all possibie attention to the various branches of 
natural science, recognising fully their connexion with those more 
immediately belonging to the survey. One effect has been the gath- 
ering together of vast materials illustrating the marine ‘anne and 
microscopic shells of our coast, which have ‘already been; examined with 
important hydregraphical results. 


Mis. Doc. 24———7 
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LECTURES 


DELIVERED BEFORE THE SMITHSONIAN INSTITUTION, 


No. I—THE CAMEE. 


BY HON. GEO. P. MARSH- 


The first command addressed to man by his Creator, and substan- 
tially repeated to the second great progenitor of our race, not only 
charged him to subdue the earth, but gave him dominion over all ter- 
restrial creatures, whether animate or inanimate, and thus predicted 
and prescribed the subjugation ef the entire organic and inorganic world 
to human control and human use. 

Man is yet far from having achieved the fulfilment of this grand mis- 
sion. He has, indeed, surveyed the greater part of his vast domain ; 
marked the outline of its solid and its fluid surface, and approximately 
measured their areas and determined their relative elevation; pierced 
its superficial strata, and detected the order of their historical succes~ 
sion; reduced to their primal elements its rocks, its soils, its waters, 
and its atmosphere, and even soared above its canopy of cloud. He 
has traced, through the void of space, its movements of rotation, revo- 
lution, and translation; resolved the seeming circles of its attendant 
satellite into strangely tortuous paths of progression ; investigated its 
relations of density, attraction, and motion, to other visible and invisible 
cosmical orbs; and unfolded the laws of those mysterions allied agen- 
cies, heat, light, electricity, and magnetism, whose sphere of influence 
seems commensurate with that of creation. But, notwithstanding these 
triumphs, earth is not yet all his own; and millions of teagues of her 
surface still lie uninhabited, unenjoyed, and unsubdued—yielding nei- 
ther food, nor clothing, nor shelter to man, or even to the humbler tribes 


of animal or vegetable lite, which, in other ways, minister to his neees~ 


sities or his convenience. 


In like manner, man has studied the biography, and the relations of 


affinity or dependence, of the infinitely varied contemporaneous forms 
of organic life; traced the history of myriads of species of both plants 
and enimals, which had ceased to be before the Creator breathed 
into his nostrils the breath of life; and demonstrated the past and pres- 
ent existence of numerous tribes of organic beings, too minute to be 
individually cognizable by any of the unaided senses, and yet largely 
influencing our own animal economy, and even composing no unimport- 
ant part.of the crust of the solid globe; but of the vegetables that clothe 
and diversify its soil, of the animated creatures that float in its atmos- 
phere, enliver its surface, or cleave its waters, but comparatively few 
have as yet been rendered in any way subservient to human use, fewer 
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still domesticated and made the permanent and regular denizens of 
his fields or companions of his household. 

The efforts of civilized man towards the fulfilment of this great com- 
mand have been directed almost exclusively to the conquest of inor- 
ganic nature, by the utilization of minerals; by contriving methods for 
availing himself of the mechanical powers and of natural torces, simply 
or in cunning combinations; by cutting narrow paths for facilitating 
travel and transport between distant regions; and by devising means of 
traversing with certainty and speed the trackless and troubled ocean. 

The proper savage smelts no ores, and employs those metals only 
which natural processes have reduced. He binds the blocks of which 
he rears his temples with no cement of artificial stone. He drains no 
swamps, cuts no roads, excavates no canals, turns no mills by power 
of water or of wind, and asks from inorganic nature no other gifts than 
those which she spontaneously offers, to supply his wants and multiply 
his enjoyments. 

On the other hand, the very dawn of social life, in those stages of hu- 
man existence which quite precede all true civilization, demands, as an 
indispensable condition, not the mere usufruct of the spontaneous pro- 
ductions of organic nature, but the complete appropriation and domes- 
tication of many species of both plants and animals. Man begins by 
subjugating, and thereby preserving, those organic forms which are at 
once best suited to satisfy his natural wants, and, like himself, least 
fitted for a self-sustaining, independent existence ;* and he is to end by 
extending his conquests over the more widely dissimilar, remote, and 
refractory products of creative nature. We accordingly owe to our 
primeval, untutored ancestors, the discovery, the domestication, the 
acclimation of our cereal grains, our edible roots, our improved fruits, as 
well as the subjugation of our domestic animals; while civilized man 
has scarcely reclaimed a plant of spontaneous growth, or added a newly 
tamed animal to the flocks and herds of the pastoral ages. Indeed, so 
remote is the period to which these noble triumphs of intelligent hu- 
manity over brute and vegetable nature belong, that we know not their 
history or their epochs; and if we believe them to be in fact human 
conquests, and not rather special birth-day gifts from the hand of the 
Creator, we must admit that cultivation and domestication have so com- 

etely metamorphosed and diversified the forms and products, and 
modified the habits, and even, so to speak, the inborn instincts of both 
vegetables and animals, that but the fewest of our household beasts and 
our familiar plants can be certainly identified with the primitive stock. 
Most of these, it is probable, no longer occur in their wild state and 
original form; and it is questionable whether they are even capable of 
continued existence without the fostering care of man. 

In both these great divisions of organic life there are some species 





* It is not the domestic animals alone whose existence is perpetuated by the protective, 
though often unconscious, agency of man. In the depths of our northern forests the voice of 
the song-bird, or of the smaller quadrupeds, is but seldom heard. It is in the fields tilled by 
human husbandry that they find the most abundant nutriment, and the surest retreat from 
bird and beast of prey. ‘The vast flights of the wild pigeon are found, not in the remote, 
primitive woodlands, but along the borders of the pioneer settlements ; and, upon our west- 
ern frontier, it is observed that the deer often multiply for a time after the coming in of the 
whites, because the civilized huntsman destroys or scares away the wolf, the great natural 
enemy of the weaker quadrupeds. 
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peculiarly suited to the uses of man as a migratory animal. The bread 
stuffs of the a world, and, in a less degree, our only American cereal, 
Indian corn, the pulse, the cuearbrnceons plants, and the edible roots 
of our gardens, as well as the horse, the dog, the sheep, and the swine, 
seem almost exempted from subjection to climatic laws. While, there~ 
fore, a degree of latitude, a few hundred feet of elevation, a trifling dif 
ference in soil, or in the amount of atmospheric humidity, oppose im- 
passable barriers to the diffusion of most wild plants and animals, the 
domesticated species I have enumerated follow man in his widest wan- 
derings, and make his resting-place their home, whether he dwells on 


a Oenent or an island, at the level of the sea or on the margin of 


Alpine snows, beneath the equator or among the frosts of the polar circle. 

Others, again, of the domesticated families of the organic world 
seem, like ane untamed tribes, inexorably confined within prescribed 
geographical bounds, and incapable of propagation or growth beyond 
their original fimits; while others still, though comparatively independ- 
ent of climate and of soil, are nevertheless so specially fitted to certain 
conditions of surface, and certain modes of human life, to the mainten- 
ance of which they are themselves indispensable, that even the infidel 
finds, in these mutual adaptations, proofs of the existence and benefi- 
cent agency of a self-conscious and intelligent creative power. 

Among the animated organisms of this latter class, the camel is, 
doubtless, the most important and remarkable. The Ship of the Desert 
has navigated the pathless sand-oceans of Gobi and the Sahara, and 
thus not “only extended the humanizing influences of commerce and 
civilization alike over the naked and barbarous African and the fur-clad 
Siberian savage, but, by discovering the hidden wells of the waste and 
the islands of ‘verdure that surround. them, has made permanently hab- 
itable vast regions not otherwise penetrable by man. The ‘ howling 
wilderness’? now harbors and nourishes numerous tribes in more or 
less advanced stages of culture; and the services of that quadruped, 
on which Rebekah journeyed to meet her spouse, and which, though 
neglected and despised by the polished Egyptian, constituted a princi- 

pal item in the rural wealth of the father of Joseph, are as indispensa- 
ce to these races, as are those of any other animal to man in any con- 
dition of society. 

The camel lives and thrives in the tropics ; through almost the whole 
breadth of the northern temperate zone; and is even met beyond Lake 
Baikal in conjunction with the reindeer, with which, among some of 
the northern tribes, he has exchanged offices, the deer serving asa 
beast of the saddle, while the camel is employed only for draught or 
burden.* But his appropriate home is the desert, and it is here Talene 
that he acquires his true significance and value, his remarkable powers 
being the necessary condition and sole means by which man has in any de- 
gree extended his dominion over the Libyan and the Arabian wildernesses. 

In presence of the improvements of more advanced stages of society, 
the camel diminishes in numbers and finally gives place to other animals 
better suited to the wants and the caprices of higher civilization. Upon 
good roads, other beasts of draught and burden are upon the whole 
more serviceable, or, to speak more accurately, more acceptable to the 





* Ritter, Erdkunde XIII, 662—667. 
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tastes of cultivated nations; and the ungainly camel shares in the con- 
tempt with which the humble ass, the mule, and even the ox, are 
regarded by the polished and the proud. Besides this, both the pro- 
ducts and the restraints of proper agriculture are unfavorable to his full 
development and physical perfection. When the soil is enclosed and 
subjugated, and the coarse herbage and shrubbery of spontaneous 
growth are superseded by artificial vegetation, he misses the pungent 
and aromatic juices which flavor the sun-burnt grasses and wild arbo- 
rescent plants that form his accustomed and appropriate diet; the con- 
finement of fence, and hedge, and stall are repugnant to his roving pro- 
pensities and prejudical to his health, and he is as much out of place 
in civilized life as the Bedouin or the Tartar. Hence the attempts to 
introduce him into Spain, Italy, and other European countries have 
either wholly failed, or met with very indifferent success; and though 
he still abounds in Bessarabia, the Crimea, and all the southeastern 
provinces of Russia. yet the rural improvements which the German 
colonists have introduced into those regions have tended to reduce his 
numbers. When the wandering Tartar becomes stationary, encloses 
his possessions, and converts the desert steppe into arable ground, his 
camels retreat before the horse, the ox, and the sheep, and retire to the 
wastes beyond the Don and the Volga. So essentially nomade indeed is 
the camel in his habits, that the Arab himself dismisses him as soon as he 
acquires a fixed habitation. The oases of the desert are generally 
without this animal, and he is not possessed by the Fellahheen of the 
Sinaitic peninsula, by the inhabitants of Sinah or the oasis of Jupiter 
Ammon, or by those who cultivate the valleys of Mount Seir. 

Of the primitive races of man, known to ancient sacred and profane his- 
tory, but one, the Bedouin Arab, has retained unchanged his original mode 
of life. Itisthe camel alone, whose remarkable properties, by making bab- 
itable by man regions inaccessible to the improvements of civilization, has 
preserved to our own times that second act of the great drama of social 
lite, the patriarchal condition. The Arab in all his changes of faith, 
heathen, christian, mussulman, has remained himself immutable ; and 
the student of biblical antiquity must thank the camel for the lively 
illustrations of scripture history presented by the camp of the Ishmaelite 
sheikh, who is proud of his kindred with the patient Job, and who boasts 
himself the lineal descendant of Ibrahim el Khaleel, or Abraham ‘ the 
friend”’ of God. 

Naturalists divide the camelinto two species, the Camelus dromedarwus, 
or one-humped camel of Arabia and Africa, and the Camelus Bactrianus, 
or two-humped camel of northern Asia.* It bas been suspected that 
the camel of the Sahara is distinct from that of more northern Africa, 





* These geographical limitations, if not strictly accurate are nevertheless sufficiently so 
for general purposes. Although Host (Efterrettninger om Marokos, 270) saw the two- 
humped camel at Morocco, and individuals of this species are sometimes met in Syria, yet 
it is pretty certain that he is not bred in Africa, or in the warmer regions of the Asiatic con- 
tinent, but properly belongs to northern latitudes. The one-humped camel has a wider 
range. He is foundamong the Kirghises, andin Tartary, and the highlands of central Asia ; 
he seems to bear the cold almost as well asthe Bactrian, but he has neither the speed nor the 
powers of endurance which characterize the dromedary of the African and Arabian deserts. 
Although neither species probably now exists in a wild state, yet there is good reason to 
believe that the Bactrian was found wild at no very remote period in the desert of Gobi, 
where this variety probably originated. Humboldt, Ansichten der Natur, I, 88. 
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which is pretty certainly of the Arabian stock, and of comparatively 
late introduction mto that continent;* but this conjecture does not 
appear to be supported by any direct historical or physiological evi- 
dence. ‘The scientific specific designation of the one-humped camel is 
not well chosen. The term dromas, as applied to the camel by the an- 
cients, Was not used to indicate a specijic difference. The camelus dro- 
mas Was what the proper dromedary is now, that is, simply a running, or 
swilt camel, used chiefly or altogether for the saddle ; and he might be, 
as he may be still, of either species, Bactrian or Arabian. In fact, any 
light-built, easy-paced, and swift-footed camel, of whatever species or 
variety, 1s a dromedary ; though there are certain breeds, in which the 
slender head, tall short body, small hump, clean limbs, and generally 
livelier color, which characterizes the stock, have become hereditary, 
Just as similar peculiarities of form are perpetuated in the thorough-bred 
hunter and race-horse. In popular phraseology, the term dromedary 
has been to a considerable extent applied to designate a camel with 
two humps, from an erroneous supposition that the swift riding-camel 
(deloul al heiri or maherry of the Arabs, haguin or hedjin of the Egyp- 
tians) was of that species. This mistake appears to have originated 
in @ misinterpretation of a passage of Aristotle by Solinus and Theodore 
Gaza; and the error, though exposed and corrected by Gesner, three 
hundred years ago, and by almost every. naturalist who has since 
described the animal, continues to influence the language, and mislead 
the popular opinion of the nineteenth century. 

The varieties comprehended under each of the two species are 
numerous; but they do not differ from each other in size, in form, or 
in speed, more widely than the breeds of the common horse. Indeed 
the anatomical differences between the Arabian and the Bactrian camel 
are so slight, that some naturalists have maintained their specific iden- 
tity; and it appears to be certain that the common physiological test of 
specific difference, the incapacity, namely, of the cross to propagate, 
does not hold good as applied to this animal.t The skeletons of the 
two species are distingnishable, if at all, only by a slight difference of 
proportion; and the visceral structure being tae .-™me in both, the only 
foundation for a specific distinction appears to be in the number of 
humps. In the living animal, the species are readily distinguished by 
their outward peculiarity ; and besides their obvious difference, the Bac- 
trian is shorter limbed and much more hairy than the Arabian camel. 





*Minutoli thinks he recognises the head of the camel among the figures upon an obelisk at 
Luxor. Upon the walls of some of the smaller apartments of the great temple of Karnac 
are carved heads, which certainly appear to me to resemble that of this animal more closely than 
of any other quadruped ; and St John (Adventures in the Libyan Desert, Chap. XII) says 
he found the camel among the sculptures of the temple at the oasis of Jupiter Ammon. But 
modern Egyptologists consider some of these figures to represent the head of the lion, others 
that of the giraffe, and it is certain that no part of the skeleton of the camel has been met 
with in the catacombs. Although it appears from Strabo, that the tribes of the desert an- 
ciently employed the camel in the transport of merchandise between Captos and Berenice, 
as they do now between Cairo and Suez, yet there 1s abundant evidence to show that this 
animal was not used by the proper Egyptians before the time of the Ptolemies, nor does it appear 
to have been known upon the Barbary coast until a much later period. Sec Ritter’s essay, 
Ueber die geographische Verbreitung des Kameels, Erdkunde XIII, where this question, and 
almost all others belonging to the geographical distribution of the camel, are discussed with 
the usual learning and ability of that great writer. 


+ Ritter, Erdkunde XIII, 659. 
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Some writers describe the Bactrian as upon the whole smaller and weaker 
than the Arabian; but as others state the contrary, the difference in 
this respect is probably not great. It seems well settled that im coun- 
tries where the two species exist together, the cross, though inferior to 
the dromedary in speed, is found to be a more powerful, and for general 
purposes a more serviceable animal than either of the unmixed races, 
as possessing in a good degree the most valuable properties of both.* 

The general anatomy of the camel is the same as that of other 
ruminants ; but the hump, the horizontal posture of the head, the direc- 
tion of the eye, the power of closing the nostril, the callosities upon 
the breast and legs, the spreading and cushioned foot, and above all 
the curious structure of the stomach, to which he owes his most valua- 
ble property, the power of long abstinence from water, distinguish him 
from all other quadrupeds. The hump is simply a fleshy, or rather 
fatty, protuberance upon the back, like that of the bison, unsupported 
by any special bony process, and it is least developed in the highest 
bred animals, so that the maherry of the Sahara is popularly described 
as being without that appendage. The fullness of the protuberance, 
however, depends much upon the condition of the animal. The state 
of the hump is atest constantly referred to in the sale or hire of the 
camel, and the jockeys resort to various contrivances to give it an un- 
natural plumpness and solidity.+ When the camel has been, for a length 
of time, full fed, and subjected to moderate labor only, the hump as- 
sumesa greater plumpness of {drm and hardness of texture; but ifill kept 
or overworked, the fat of the hump is absorbed, and the protuberance 
becomes flaccid, and is sometimes even reduced to little more than its 
skin. It seems to serve as a repository of nutriment, and the absorption 
of its substance into the general system appears to be one of the 
special arrangements by which the camel is so admirably fitted for the 
lite of privation to which he is destined. ¢ 

The head of the camel, especially of those of the Bisharye and 
Ababdeh breeds, is carried high and nearly horizontal; and this cir- 
cumstance, with the length and curvature of the neck, and the outline 
of the arched back, creates so strong a general resemblance between 
this quadruped and the ostrich, that the latter is called by the Arabs 
the camel-bird. The eye is projecting, sheltered above by a very 
salient bony arch, and its axis is nearly parallel to that of the head, 
though with a slight inclination towards it anteriorly. From this con- 
formation of the organ, the sight of the animal is habitually directed 
rather downwards than forward, to the ground upon which he is just 
about to tread than to the distance. It is, in a great degree, to this 
structure, as I believe, that his remarkable sure-footedness is to be 
attributed. The eye always scans the surface where the foot is next 


to be placed; and in moving about among the scattered luggage and 


*Seea yaluable paper, extracted from the notes of General Harlan, in the Report of the 
American Patent Office for 1853, Agriculture, p. 61. According to Ritter, Erdkunde XIII, 
646, and the authorities there cited, the word Booghdee, used by General Harlan to designate 
the cross between the Bactrian and Arabian, means the young male Bactrian. General Har- 
lan’s testimony in favor of the strength and power of endurance of the mixed breed is exceed- 
ingly strong ; but he appears to undervalue the pure Bactrian, which is certainly found 
extremely serviceable in European and Asiatic Russia, both for draught and burden, and in 
those countries, at least, is almost wholly exempt from disease. Fraser, Khorasan, 273. 


} Tavernier: Voyages, I. 132. { Carbuccia, 10. 
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furniture of a camp, he rarely treads on the smallest article. The 
nostrils are fringed with long hairs, and provided with sphincters, 
which enable the animal to close them, and thus to exclude insects and 
the sand with which the desert winds are so often charged, while the 
hairs, to a considerable extent, perform the same office during the 
occasional partial opening of the apertures, required for respiration. 
The Bedouins understand the value of a wide nostril as well as a 
Newmarket jockey, and they frequently slit the nose of the animal in 
such a way as to give each aperture the form of a Y. The slitting of 
the nostrils is a common preparation for a race, and I once saw this 
absurd operation performed upon a dozen young dromedaries, which 
were to contend for the prize on the following day. 

The camel is provided with seven callosities, which receive the shock 
of his fall in lying down for repose, or at the command of his master 
for the convenience of mounting or dismounting, or of loading and un- 
loading, and the weight of the body is supported by them when at rest. 
One of eee is upon "thie breast nearly between the fore legs, two upon 
each of the fore, and one upon each of the hinder legs. The callosities 
upon the breast and at the knees are evidently organic, as they consist 
of a horny substance and are found in the foetus. The others appear 
to be a mere thickening of the skin, and they may be the effect of fric- 
tion and pressure. ‘The full development of the callosities is one of 
the ‘“ points” of a good maherry , and it ought to be accompanied with 
a slender barrel, so that in the recumbent posture the belly shall scarcely 
touch the ground. 

In lying down the animal throws himself slightly forward, and first 
bending one fore leg, poises himself for an instant, ‘and then falls sud- 
denly upon the callosities at the knees; he now advances the hind feet 
a little and drops upon the gambrel joint ; the callus upon the breast is 
brought to the ground by a third descent, and those upon the upper 
and forward part of the hind leg by a fourth. Each of these move- 
ments, (which are renewed in rising,) and especially the first, is at- 
tended with a considerable shock ; and the mexperienced rider is very 
apt to be thrown over the camel’s head, unless he steadies himself by 
holding fast to the saddle pins. The Arabs slide down from and climb 
up to the saddle, without making the animal kneel, or even stopping 
him, and any active man may readily learn to do the same, but Eu- 
ropeans seldom practice this method. The French soldiers in Algeria 
use a long stirrup with two steps to mount by, and a loop upon a lance, 
such as were used by some ancient mounted troops, or attached to a 
musket, might answer the same purpose. 

The foot of the camel is equally adapted to treading upon yielding 
sand and to climbing the rugged rock, which, in all cence ‘des ers: 
forms a much larger proportion of the surface than accumulations of 
sand. The surface of the wilderness is in general a hard, compact, 
gravelly soil, or composed of loose stones or ‘bare rocks, and wherever 
it is not too hard for wear, or too soft permanently to retain impres- 
sions, the valleys pursued by the caravans are furrowed with paths 
which have been thousands of years in wearing. These tracks are 16 
or 18 miles wide, and four or five inches deep, running generally par- 
allel to each other at a couple of yards apart, and now and then inter- 
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tersecting each other. An Arabian poem, older than the time of Mo- 
hammed, compares these paths to the stripes of a parti-colored cloak ; 
and the Arabian traveller of the present day finds the same resem- 
blance between the face of the desert and the “many colored coat” of 
its more opulent inhabitants. 

The foot is composed of two long toes united by and resting upon an 
elastic cushion with a tough and horny sole or facing. "The foot 
spreads upon touching the gr round, somewhat like that of the moose and 
reindeer, and affords." a Broader support to the weight of the animal 
than almost any other quadruped is provided with. The camel, there- 
fore, sinks less in the sand than any other large animal; but he never- 
theless instinctively avoids it, as a horse does a puddle, and prefers 
any other surface except mud, loose rolling pebbles, and sharp pointed 
rocks.* The sole, though of a horny texture, is sufficiently yielding to 
allow the cushion of the foot to accommodate itself to the inequalities 
of a rocky surface,t and the camel climbs with facility ascents so steep 
and rugged, or even so slippery, as to be scaled with difficulty by any 
other domestic animal. The limestone ledges in the northern portion 
of the lesser Arabian peninsula are often worn to a glassy smoothness 
by primitive water currents, or by the attrition of the desert sands, yet 
the camel traverses them in all directions with entire security. Ob- 
serving a caravan climb a long ascent of this description in Arabia 
Petrea, I had the curiosity to Ipeasure the inclination of the rock, and 
found the angle with the horizon to be fifteen degrees. The surface 
was every ere almost as slippery as polished marble, and the length 
of the slope exceeded half a mile ; but the whole caravan of more than 
fifty camels surmounted it without any accident. The northern slope 
of the pass of Negabad, on the eastern arm of the Red sea, appears to 
me even steeper than that I have just described, and the path is as 
rugged and the zigzags as short as those of almost any of the mule 
routes over the Alps, but it is constantly crossed by loaded caravans 
without difficulty. But these are trifles compared with the perform- 
ances of camels in Algeria, as stated by the French officers. Accord- 
ing to an official report to the war department of France in 1844, in 
the expedition to Milianeh, camels carrying burdens of 250 kilogrammes 
(550 pounds) climbed without accident slopes rising at an angle of 45 
degrees, and readily traversed every route pr acticable by mules. t 

This structure of the foot gives the animal a peculiarly noiseless 
tread. The thunder which at a distance announces the approach of 
a troop of cavalry, does not herald the advance of a caravan; and 
even his rider hears but the faint rustling of the sand or the small peb- 
bles displaced by the foot, as they roll back to the cavity left by the 
tracks of the animal. The regularity of his step and their gentle, pur- 
ling sound, excite a peculiarly drow “J influence in the silence of the 





* Denham and Clapperton’s Travels, I, chap. 3, do. p. 169. Pietro della Valle complains 
that his camel, though the freshest and strongest in the caravan, fell in the soft sand ‘*‘ more 
than seven times in one day.’ 


{ The sole seems entirely impenetrable to thorns, and the camel treads with impunity on 


the strong sharp spines with which the fallen branches of the desert acacias are thickly 
armed. 


{ Carbuccia: Du Dromadaire, pp. 8, 169. 
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wilderness, which not even the danger of a fall enables the inexpe- 
rienced traveller always to resist. 

In mud the footing of the camel is insecure. The hind legs are little 
separated down to the gambrel joint, but from this point they diverge 
at a considerable angle, so that the ancient poem I have before quoted 
compares the hinder feet to two water buckets borne upon a yoke, and 
the increased breadth of base thus acquired contributes much to the 
sure-footedness of the camel on dry ground. 

Upon a wet and slippery soil, on the contrary, the liability of the foot 
to slide is increased by this arrangement ; and in case of such an acci- 
dent, as the foot usually slides laterally, the hip joint is often dislocated 
or so badly wrenched that the animal is unable to rise with his burden 
and proceed upon his journey.* tis commonly said that the camel 
never rises after falling under his load, and that he immediately per- 
ishes under such circumstances. I have myself witnessed instances to 
the contrary, although I have no doubt that where the fall is from ex- 
haustion the death of the animal is nearly certain. Where the mud is 
merely a thin layer of wet earth over a rocky or other very hard sur- 
face, the camel passes over it without much risk; and I have repeatedly 
seen caravans travel at their ordinary pace and with entire confidence 
and security over pavements covered with several inches of snow and 
soft mud. 

The camel readily fords rivers with gravelly or pebbly bottoms, and 
J have seen them wade around headla&fds in the Red sea, in water 

three or four feet deep; but the passage of streams with soft bottoms, 

or with deep water, by camels is always a matter of great difficulty. It 
is almost impossible to train them to enter a ferry boat, or to lie quietly 
in crossing rivers by this mode of conveyance; and though they float 
readily, yet they are bad swimmers, the foe dneee of the barrel and 
the height of the head and hump above the line of flotation exposing 
them constantly to the danger of losing their balance and rolling over 
upon the side, in which case they are sure to be lost. For this reason 
it is common to lash the head to the gunwale of a boat, or to support 
it by some other contrivance in crossing deep waters.t 

But the most interesting and impor tant anatomical peculiarity of the 

camel is that curious structure by which he is enabled to take in at 
once and retain, by a special arrangement, a sufficient quantity of water 
to supply the wants of the animal economy for several days. It was 
conjectured by Cuvier, and it is believed by some more recent natural- 
ists, that the stomach of the camel is not only able to retain for many 
days water swallowed by the animal, but that it possesses the further 
power of secreting a special fluid for moistening the fauces and viscera, 
and mingling with the food in rumination, in some such way as some 
fish are able to keep the skin moist for some time after they are taken 
from the water, by the exudation of a fluid secreted for that purpose. 
It is even said that the fluid found in the water-sack, after the death of 
the camel, possesses chemical properties which prove it to be an 


* According to General Harlan, (Patent Office Report, 1853,) the hind legs are sometimes 
hobbled above the gambrel joint to prevent their spreading. 


{Denham and Clapperton, II, pp. 80, 212. Father Huc, I, chap. 6. Lyon’s Travels, 
p- 124. 


THE SMITHSONIAN INSTITUTION. 107 


animal secretion; but it does not appear that this fact has been estab- 
lished to the satisfaction of the physiological chemist.* 

It is not easy to explain the structure of the stomach without draw- 
ings, and it must suffice to say that, according to Sir Everard Home, 
‘It consists, like that of other ruminants, of four cavities. The first of 
these performs the functions of both the first and second in the horned 
ruminants; the second is simply a receptacle for water; the use of the 
third is not ascertained ; and the office of the fourth is the same as that 
of the corresponding stomach in other animals having four gastric 
cavities.t 

Thus by means of the nutriment supplied by the absorption of the 
hump, and the fluid preserved in, and, perhaps, also secreted by, the 
water-sack, the camel is able to travel several days without any new 
supplies of food or water. The period of abstinence depends upon 
the breed, training, and habits of the particular animal, the season and 
temperature, and the amount of labor demanded of him. 

With respect to food, there is no doubt that the camel often endures 
two, three,t and even more days of entire privation 5 but long absti- 
nence is seldom necessary, because, although there is one well aicsed 
instance of the existence of a tract of desert frequently crossed by 
caravans, six days’ journey in width, and absolutely without a particle 
of vegetation,§ yet there are few portions of the Libyan or Arabian 
deserts where more or less of the shrubs on which the camel feeds do 
not occur at very much shorter intervals. 

According to Denham, the African camel is prepared for long jour- 
neys by having balls of dough crammed down his throat, while, on the 
contrary, Father Huc, a much less reliable authority, declares that the 
Bactrian is hardened by several days of previous abstinence. Under 
ordinary circumstances, the camel is not fed at all, even on very long 
journeys, but is left to snatch his food as he can during the march of 
the caravan, or gather it more leisurely while it halts. In a journey of 
seven weeks which I made with these animals in Arabia Petra in the 
months of May and June, but a single camel of the caravan received 
any food from his driver. This was a fine large animal bred by the 
Ababdeh Arabs, which was fed every evening with from a pint to a 
quart of beans. 

When herbage and browse are altogether wanting, a small quantity 
of beans, a fon handfulls of dates or even daretatones, a ball or two of 
dough of barley-meal, millet, or other grain, weighing from one to three 
pounds, or a small supply of some dry vegetable are given each camel 
daily. According to Edrisi, they are SOnRennaes fed, with dried fish. 
Denham says they are fond of bones, and Riley even declares that he 
sometimes saw them fed with charcoal. The favorite food of the camel 
consists of the leaves, branches, and seed-pods of the acacias and other 
prickly trees or shrubs, of thistles, and of the saline plants so common 


* ee to Carbuccia, the fluid in the water-sack remains undamaged and duces 
several days after the death of the camel.—Du Dromadaire, 12. 


} The gall bladder is wanting in the camel, and no trace of the biliary secretion has been 
found upon dissection.—Plinii ‘Hist. Nat. XI, 74; Carbuccia, 103. 


{ Carbuccia, 10. 
§ Denham and Clapperton, I, c. 3. 
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in the desert; and every vegetable zone is found to furnish some plant 
specially suited to his nutriment, while, in case of necessity, he scarcely 
refuses any green thing.* His powerful jaws and teeth enable him to 
grind and masticate branches of the hardest wood as thick as the finger. 
His palate is lined with a very hard cartilage ; and the inside of the lip, 
the tongue, and the gums are protected by a skin almost equally im- 
penetrable. The lips are, nevertheless, very flexible, and the upper 
labrum is divided. In feeding on the acacia or other"prickly plants, 
he retracts and partially inverts the lips, grasps the twigs with the 
tongue and jaws, and thus crops and chews the thorniest shrubs with 
impunity. 

The camels domesticated in Tuscany, which, though deg 
by a residence of centuries in the moist climate and alluvial soil of the 
lower Arno, are of the Arabian stock, neglect the green and tender 
cultivated grasses, but devour with avidity the leaves and smaller 
branches of the oak andthe alder, and the hard dry stems of the thorn, 
the thistle, and the broom. The working camels at the grand duke’s 
farm, near Pisa, are sheltered and fed on hay during the winter, but 
the rest of the herd remain in the opea air, and subsist on twigs and 
withered shrubs, through the cold season. 

The Bactrian camel has the same fondness for saline plants as his 
African congener; but he feeds also upon the leaves, twigs, and bark 
of deciduous trees, the coarsest grasses, thistles, reeds, rushes, weeds, 
straw, and, in short, upon such vegetable diet as is rejected by almost 
every other domestic quadruped. 

The statements of travellers differ very considerably in regard to the 
quantity of solid food required by the camel. My own observation 
would lead me to think it extremely small. As I have already stated, 
he is usually not fed at all; and in travelling his only opportunity of 
gathering his food is between the evening halt and sunset, when he 
returns to the camp, with such scattering mouthfuls as he can snatch 
upon the march. ‘The vegetation of the desert is usually so sparse that 
the quantity of nutritious food which can be collected after the day’s 
journey is performed must be very inconsiderable ; and though upon 
starting in the morning the animal shows signs of hunger, and much 
annoys his rider by suddenly stopping or starting aside to crop a 
tempting thorn twig or thistle, yet in an hour or two his appetite is 
satisfied, and he performs the rest of his task without seeming to crave 
food. I was assured by the keeper of the herd at Pisa, that when fed 
entirely on hay, the camel consumed little more than half as much as 
the horse; while, on the other hand, a correspondent in the Crimea 
informs me that the Bactrian camel requires at least fifty pounds ofhay 
per day in winter, and another in Bessarabia estimates the daily winter 
supply of hay and straw at seventy pounds. Pattenger states that the 
camels in Beloochistan receive about fifteen pounds of meal daily, be- 
sides grass and shrubs, and he adds the singular fact that the Belooches 
give these animals considerable quantities of opium with their food; 
but most travellers state that when fed at all, the camel receives five 





*Carbuccia, page 10, says that the camel never touches the ‘‘ aloe ;’’ but an official report, 
at page 182 of the same volume, enumerates the ‘‘cactus’? among the wild vegetables con~ 
sumed by him. 


cvenerated . 
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or six pounds of meal at most. The power of the camel to abstain 
from water is much more frequently and severely tested than his ability 
to dispense with food. The testimony of travellers, as well as of na- 
tive observers on this subject varies widely; but their discrepancies 
can generally be explained by difference of breed, of season, or the 
greater or less succulence of the solid food consumed by the animal. ° 

The most extraordinary statements | have seen are those of the 
official reports of the French officers attached to the dromedary corps 
in Algeria. One of these reports declares that the camels of the corps 
employed in the expedition of El Aghouat did not drink from Feb- 
ruary to May, though the weather was very hot ; and General Carbuc- 
cia, the commander of the corps, positively states that the Algerine 
camel under no circumstances drinks oftener than once in seven days.” 
Although many travellers have related cases of very long privation, 
while the animal had daily access to an abundant supply of green suc- 
culent food, yet that excellent observer Russell mentions an instance 
of fifteen days abstinence as altogether unprecedented; and I have 
been able to find but one other well authenticated case, which is 
that mentioned by Denham and Clapperton,t of so long an abstinence 
us eight days, when the animal fed mostly on dry food. Most travel- 
lers concur in saying that under such circumstances the extreme lhmit 
of endurance of the Arabian camel, whose powers in that respect are 
much greater than those of the Bactrian or other northern breeds, does 
not exceed five or six days. The longest period of complete privation 
I have personally witnessed was four days in very hot weather, and 
upon withered fodder; and I have always observed that the camel 
drank as often as he had an opportunity. In most countries where the 
animal is used, it is said he can dispense with drinking twice as long as 
the horse under the same circumstances. ‘Uhis I doubt not is a very uear 
gencral approximation to the truth.t ‘These facts, however wonderful, are 
by no means so extraordinary or incredible as they may at first sight ap- 
pear. ‘The domestic ox, when supplied with abundance of green todder, 
seldom inclines to drink. Persons familiar with sheep husbandry 
know that in rich pastures that animal thrives very well for many 
weeks in the hottest summers, without any water but that which falls 
in the shape of dew; and if I mistake not, Captain Stansbury’s mules 
travelled two whole days along the margin of Salt Lake, without food 
or water. 

Tt is not the mere power of abstinence alone that so eminently fits 
the camel for travelling the steppe and the desert. His preference for 
the brackish and even saline waters which almost exclusively occur in 
those regions, and which are often so highly impregnated with mimeral 
substances as to be rejected by most other quadrupeds, is a property 
alinost as valuable. Russell even states that he prefers sea-water to 





* Carbuccia, 10, 11, 89, 204. 
t Denham and Clapperton, I. c. 3. 


{The quantity of water swallowed by the camel, after long privation, is very great. I 
have seen one empty at a draught three goat skins, holding not less than seven gallons each ; 
and Riley speaks of even much greater quantities. The camel smells, or by some other 
sense detects water at the distance of a mile or more; and the uncontrolled violence with 
which he rushes to the well to satisfy his thirst is one of the greatest inconveniences, not to 
say dangers, of desert travel. 
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fresh ; but this is not confirmed by other authorities, and I have seen 
them, when parched with thirst, rush to the sea, wade into it, and turn 
{rom it with evident disappointment on finding the water salt. 

The rate of travel of the burden camel is exceedingly uniform, and 
raries little in the different species and breeds of the animal. Rennelle, 
Robinson, and other inquirers, have very carefully investigated this 
subject, with a view to the use of the camel’s pace in geography as a 
measure of distance. His speed is naturally modified by the nature of 
the ground, but as all irregularities of this sort are usually compensated 
in long journeys, it may be safely averaged at two miles and one third 
per hour. Over a smooth and level surface, I have found his ordinary 
length of step to be six feet, and the number of steps of each foot thirty- 
seven to the minute. This gives a speed of two miles fifty-two hun- 
dredths to the hour, under the most favorable circumstarices ; but upon 
rougher ground it was proportionately retarded, and I believe Robin- 
son’s estimate to be a very exact average. 

The length of the caravan day’s journey, when there is no special 
motive for haste, is regulated by the distance between wells and pas- 
ture grounds ; but it is seldom less than ten, and more frequently twelve 
or fourteen hours, and in most countries the entire day’s journey is 
accomplished without a halt. Averaging the hours of travelat twelve, 
the distance performed would be twenty-eight miles, and this rate may 
be kept up any number of days in succession. 

This is the estimate for animals with full burdens, and left to their 
natural gait; but in case of emergency, and especially under lighter 
loads and fleeter camels, both the rate of travel and the length of the 
day’s journey may be very much increased. 

Bergmann states the ordinary day’s journey of the loaded Bactrian 
camel at forty miles, and without burden at from fifty to sixty-five 
miles; and my correspondents in Bessarabia and the Crimea agree in 
stating that upon a good dry road a pair of Bactrians will draw a load 
of 3,000 to 4,000 pounds a distance of fifty miles without eating, drink- 
ing, or halting. These authorities, which I believe are entirely reliable, 
show that for transportation the Bactrian camel is superior to the Ara- 
bian; and it appears that when properly trained he is also capable of 
attaining a considerable speed under the saddle, though in this respect 
he cannot compete with the Arabian dromedary. Some of the Arab 
accounts of the fleetness cf the maherry are no doubt fables, and one 
may well question whether Johason’s story of the dromedary that bore 
his master on an errand of love from Morocco to Mogador and back, a 
distance of 200 miles, in a single day, is not exaggerated. But the 
numerous well authenticated evidences of this animal’s great speed 
and power of endurance, leave no doubt that in the union of these two 
qualities he far surpasses the horse, as well as all other domestic quad- 
rupeds. 

Mehemet Ali, when hastening to his capital to accomplish the de- 
struction of the Mamelukes, rode without changing his camel, from 
Suez to Cairo, a distance of eighty-four miles, in twelve hours. A 
French officer in the service of the Pasha performed the same feat in 
thirteen hours, and two gentlemen of my acquaintance have accom- 


plished it in less than seventeen. Laborde travelled the distance in the 
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same time, and afterwards rode the same dromedary from a point op- 
posite Cairo to Alexandria, a distance of about one hundred and fitty 
miles, in thirty-four hours. But the most extraordinary well authenti- 
cated performance of the dromedary is that recorded by the accurate 
Burckhardt, under whose personal observation it fell. In this instance 
the animal carried its rider one hundred and fifteen miles in eleven 
hours, including twenty minutes spent in crossing and recrossing the 
Nile. Upon longer journeys the daily rate of the best dromedaries, 
though not equal to these instances, is still extraordinary. A French 
officer of high rank and character in the Egyptian service, assured me 
that he had ridden a favorite dromedary ninety miles in a single day, 
and five hundred miles in ten. Mails have been carried from Bagdad 
to Damascus, upon the same animals, four hundred and eighty-two 
miles, in seven days; and on one occasion, by means of regular relays, 
Mehemet Ali sent an express to Ibrahim Pasha, from Cairo to Antioch, 
five hundred and sixty miles, in five days and a half. But the most 
remarkable long journey on record is that of Col. Chesney, of the Brit- 
ish army, who rode with three companions, and without change of 
camel, from Basrah to Damascus, a distance of nine hundred and sixty 
miles, in nineteen days and three or four hours, thus averaging fitty 
miles per day, the animals having no food but such as they gathered 
for themselves during the halts of the party. 

The gaits of the dromedary are all properly paces or ambles; though 
in racing I have seen them break into an irregular gallop, as they also 
do for a short distance when hotly pursued by cavalry, and they then 
outstrip the horse.* The motion of the burden camel and the slow 
walk of the dromedary are necessarily violent, from the great length of 
step, and at first very wearisome to the rider; but a few days’ practice 
accustoms him to this rough exercise, and he performs his day’s journey 
with as little exhaustion as upon horseback. ‘The quicker movements 
of the dromedary, at his average pace of five or five and a half miles 
an hour are much easier and less fatiguing than his walk, and a day’s 
journey of fifty or sixty miles at this pace is an easy achievement. At 
much more rapid rates, however, the motion becomes again intolerably 
violent, and an inexperienced rider finds it almost impossible to cling 
to the saddle, or even to catchhis breath, though at the ordinary speed 
the seat is more secure than on horseback. 

The burden of the ordinary camel varies with the age of the animal, 
his breed, and training, and it ranges from three hundred and fifty 
or four hundred pounds for the lighter and more delicate of the Arabian 
camels, to twelve, and for moderate distances even fifteen hundred 
pounds for those bred by the Turcomans in Asia Minor. From six to 
eight hundred pounds would be a safe average, according to the weight 
of the animal and the smoothness or ruggedness of the route ; and with 
the smallest of these loads the ordinary camel would easily surmount 
any mountain passes practicable to other beasts of burden. The weight 
of the pack-saddle, which is considerable, is excluded in these esti- 
mates. In some parts of the East the Arabian camel is employed as a 
beast of draught, and is even harnessed to the plough. I have seen 


* Carbuccia, 16, 77. Bergmann apud Ritter, XIII, 691. 
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them employed for transporting heavy stone on carts in Egypt, and 
they have been not unfrequently used for drawing heavy ordnance. In 
general, however, the Arabian camel is employed altogether as a beast 
of burden. In Bessarabia the Bactrian camel is used for the plough 
and for draught, while in the Crimea he is used for draught alone, and 
is seldom or never ridden in either of those provinces. Throughout 
Chinese and independent Tartary, however, as well as in Siberia, the 
Bactrian camel, though sometimes harnessed to wheel carriages, is 
much more generally ‘employed for the saddle or burden; and the pre- 
Judice which has extensively prevailed that the configuration and sen- 
sitiveness of the humps forbids the use of the pack-saddle for this spe- 
cies, appears to be without foundation. 

In whatever mode the camel is employed, his harness is very sim- 
ple. In some regions he is guided by a plain halter, in others the sep- 
tum or one of the ale of the nose is pierced, an iron ring iaserted, and 
to this is attached a cord to serve as a bridle; and in the military ser- 
vice it has been found convenient to use the halter and this rude bridle 
in conjunction.* In the burden caravans the camels are not unfre- 
quently tied head to tail, in files of about seven animals, the driver riding 
ahead upon a donkey or a camel, and the last camel in the file carrying 
a bell, so that the driver may be advertised by the ear if the chain by 
any accident is broken. 

The pack-saddle, whether for riding or for burden, is made by stuf- 
fing a bag seven or eight feet long with straw or grass, doubling it and 
sewing the ends together. This forms an oblong ring, which is fur- 
nished with a rope crupper and placed upon the back so as to enclose 
the hump. Upon this cushion rests a frame consisting of two pairs of 
flat sticks meeting at top like a chevron or pair of rafters, and connected 
at bottom by a couple of sticks two or three feet long, secured to the 
others by thongs. ‘The pad soon fits itself to the shape of the back and 
sides, and the frame nestles into the pad, while the hump rising in the 
centre of the whole apparatus keeps everything in place, so that no gir- 
die, or at most a loose rope, is needed to confine the saddle. ‘The load 
stowed in sacks, or better still in rope nettings, is balanced across the 
saddle, and the water-skins are suspended Reeth, 

The gear of the dromedary 1 is somewhat lighter, but of the same fash- 
ion. The wooden frame is more neatly made, the uprights being 
curved outwards and uniting at top in two conical pummels, one before 
and one behind, six or eight inches high, and perhaps two in diameter 
at the base, covered with figured brass plate or otherwise decorated, 
and terminating in a knob. ‘Over the saddle is thrown a lar ge pair of 
saddle-bags of striped goat’s-hair cloth, ornamented with fringes and 
cowrie shells, and upon this are laid blankets, cushions and carpets, 
and perhaps a gay housing over all. The rider is perched at the sum- 
mit of this pyramid, directly over or perhaps a little in advance of the 
hump; and his stirrups, if he uses them, his water-bottle, his gun, a 
smaller pair of saddle-bags or a carpet-bag, or any other convenience 
he may choose, are hung to the pommels. In riding the maherry, how- 








* Carbuccia, 44, 45, 50, 51, 133. According to Erman and Father Huc, the Northern Tar- 
tars pierce the septum of the nose and insert a piece of wood or bone, to which they attach 
the reins of the bridle. 
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ever, the wilder tribes sit on a small saddle placed upon the shoulders, 
in front of the hump, and sustain themselves in their seat by crossing 
the ankles over the neck.* 

As the camel lies down to receive and discharge his burden, he is 
very quickly and conveniently loaded and unloaded ; the latter opera- 
tion generally consisting simply in loosing a knot of the cord by which 
the packages are slung | across the saddle, and the camel then immedi- 
ately rises and goes in search of pasture. On returning to the camp at 
veening he lies down between the packag ges; andif phese consist'of mer- 
chandize or other articles not requiring to be opened at night, the driver 
has only to knot the cord again, and the animal is ready for the march. 
The pack-saddle is very rarely removed; and as the camel very seldom 
stretches himself on his side or attempts to roll, the saddle is never 
lost. 

For draught he is simply yoked to the pole of the wagon, just as the 
ox is with us, and requires no other gearing. ‘This extreme simplicity 
aud economy of harness has, with trifling modifications, been carried 
into the military service by the French in Algeria, and wherever else 
the camel has been employed in war, and is “found to answer all pur- 
poses as completely as the costly furniture with which we supply our 
cavalry. Every soldier may be his own saddler, and he requires no 

material but bagging, straw or grass, a little cordage, and a few small 
sticks, which may be found wherever there is any arborescent vegeta- 
tion, to extemporize at an hour’s warning the complete equipage a his 
beast. 

The training of the came] commences when he is quite young, and, 
as his manége is very simple, it is soon completed. At the close of his 
third or early in his fourth year he is in his full strength, and the period 
of his service begins earlier and lasts longer than that of the horse. In 
Algeria he never attains a greater age than thirty years, and he is fit 
for labor for about fifteen or twenty years. In Syria and Asia Minor 
his ordinary life and service is ten years longer; while in the Crimea, 
as I am assured by a Russian officer of great experience in the use of 
the animal, the Bactrian sometimes lives to a hundred, and, upon an 
average, to sixty or seventy ; though another correspondent in Bessarabia 
states the ordinary term of his life at thirty-five years. . 

The average height of the Arabian camels | have measured was 
nineteen hands, or six feet four inches, to the top of the hump, the head 
being an inch or two higher. The tallest I have used measured seven 
feet and seven feet three inches respectively. ‘The very powerful Tur- 
coman camel is somewhat lower than the Arabian, and the height of 
the Bactrian is stated at from six to eight feet, his weight at one third 
more than that of the ox, which in the Crimea is estimated at nine hun- 
dred pounds, making the weight of the camel twelve hundred ; and I 
was informed at Pisa that the camels of the grand duke’s stables some- 
times weighed fourteen hundred pounds. 

The swift dromedary varies much in size. Layard mentions a 
deloul (the name of this variety in the Syrian desert) from the Nedjd, 
where very fine animals are raised, which was little taller than an Arab 
horse ;+ and all the true Arabian arampedaries I have met were very 





* Lyon’s Travels, 114. | Layard: New Researches, 332. 
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small. The hedjin, a dromedary of the upper Nile, on the contrary, is 
much taller, frequently, I am sure, not much below eight feet; and the 
maherry of the great desert is taller still. Lyon speaks of a Tibboo 
maherry of seven feet eight inches as small; and on one occasion a dro- 
medary of this variety, measuring not less than nine feet and a half, 
was brought to the camp of Captain Denham.* 

The most common colors of the camel are mouse, drab, and fawn; 
but black and white animals occur, and a very delicate and pleasing 
rose tint is not uncommon among the high-bred dromedaries of the 
greater Arabian peninsula. 

The milk of the camel is a very favorite drink in all countries where 
the animal is used, and it is highly salubrious and nutritious. Some 
tribes possessing large herds live wholly upon it during a great part of 
the year, and it is very frequently given to favorite hor ses, which are 
extremely fond of it.-+ My own curiosity never led me to taste it, but 
the ladies of my party drank it constantly for many weeks, and found it 
both agreeable and refreshing; though, when the pasturage was particu- 
larly dry and spicy, they t thought it rather too highly flavored with the 
aromatic savors with which, as poets sing, even the air is charged in 
Araby the blest. The quantity given in the desert without green food 
is small, certainly not exceeding a quart; but the Bactrian camel, which 
enjoys in general a more succulent diet, yields twice as much. 

ane utility of the camel does not cease with ee life. His flesh, 
especially the hump and heart, is a favorite food among all camel- 
drivers, and when the animal is in good case it is described as little 
inferior to beef; but in the desert the camel is seldom killed until it is 
almost ready fo die of exhaustion, and European travellers have found 
it in that condition tough and ill-tasted. The skin varies in thickness 


S ~ . . . . 
and strength with the breed, and is found of all qualities from that of 


the hor se to the toughness and solidity of sole leather. Athough Ihave 
seen camels reguli ly sheared, yet, in general, the hair is wrenched off 
by hand at the time of shedding the coat. In southern latitudes the 
quantity is small, and the fibre “short and coarse; but the Bactrian 
yields a fleece weighing ten pounds, of longer and finer fibre; and 
there are varieties 1n the basin of the Caspian with long silky hair 
scarcely inferior in quality and value to the wool of the Cashmere and 
Tnibet goat. These breeds would be well worth introducing for the 
fleece alone.t The tallow is hard and firm, and for candles scarcely 
inferior to spermaceti or wax,§ and the bones would, no doubt, be 
found of value in the arts. 

The Arab holds the camel and the date-palm to have been formed 
out of the same clay as our common father Adam, and to have pro- 
ceeded more immediately from the hand of the Creator than any other 


quadruped or tree ; and he believes he shall meet them again in Para- 





* Lyon: Travels in Africa, 313. } Denham and Clapperton, I, 169. 


{Father Huc. (American edition,) I. chap. 9, Ritter XIII, 676, 654. Erman, Reisen, I. 
198, speaks of the camel’s hair shawls brought to the fair of Nishnei Novgorod from Bokhara 
as of ihe most extraordinary fineness and beauty. They are made of the hair or rather 
wool combed from the belly of the animal, and spun into yarn as fine as human hair, and 
are sold at higher prices than the most delicate Cashmeres. 


§ Carbuccia, 82—Ritter XIII, 692. 
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dise. Mohammed proclaimed his dispensation from the back of a 
camel, and was translated to Paradise by the same conveyance. 

The camel alone is permitted to carry the sacred veil to Mecca, and 
he serves as the pulpit from which the Cadi preaches at Mount Ararat 
the annual sermon to the pilgrims to that holy spot. Notwithstanding 
these high claims, the Arab seldom pets his dromedary as he does his 
horse. 

Beyond an occasional handful of food, and a dressing of the snows 
of the extreme north, he is never. housed or otherwise sheltered in any 
of the wide range of climates through which he roves. To the ex- 
tremest heat of an African sun the Ar abian camel is utterly indifferent 5 
and the Bactrian braves, without shrinking, the chilling frosts and the 
icy blasts of northern Siberia. I have often watched the camel’s 
habits in this respect in the desert, and though we sometimes encamped 
near palms and other trees, or where he would readily have found a 
shelter beneath the cool shadow of a rock, I could never discover that, 
even under the most glaring light and scorching heat, he at all preferred 
the shade to the sun. 

The camel, though less vicious than the horse, is not altogether so 


5 


atient an animal as he is generally represented. His anger is indeed 
o oO 


not easily excited, but when once thoroughly irritated, he long remem- 
bers the injury which has provoked him, and the “camel’s temper” 1s 
a proverbial expression used by the Arabs to denote a vindictive and 
unforgiving disposition.* Although he sometimes strikes with the fore 
foot, yet the hoof being unarmed, his blows are feeble, and his only 
dangerous weapon is his teeth. These are used with powerful effect 
in the barbarous fights which are sometimes got up as spectacles, but 
it is only under certain special circumstances, which are easily avoided, 
that he attacks his driver. 

His only ordinary manifestation of discontent is the harsh and ill- 

natured growl he sets up whenever he is approached to be loaded or 
mounted, and especially when any < attempt 1s made to overcharge him. 
In the stillness of the desert the growl of a caravan, preparing for the 
morning’s march, is heard for miles around; though the true maherry 
seldom, growls, and it is said there are breeds which have entirely lost 
this disagreeable peculiarity ; yet, in general, silent as is the march of 
a burden caravan, its halts are very unmistakeably announced to all 
wanderers within a long distance of its track. So harsh indeed is the 
growl of the camel, that Father Huc gravely declares that his camel- 
driver, on one occasion, put a pack of wolves to flight by tweaking his 
camel’s nose till he roared again. t 

The Arabs habitually travel much by night, and this not, as has 
been supposed, for the sake of the guidance of the stars, which they 
seldom need, but partly to avoid the ‘ereater heat of the day, and more 
especially to allow the camel, which never feeds by night, the day- 





*Host, an accurate observer, says, (Efterretninger om Marokos, 269,) that the Sultan of 
Morocco had camels trained to act as executioners, and all writers concur in representing the 
male as dangerous during the rutting season. According to Carbuccia, pp. 7, 8, 83, this 
paroxyism is calmed by tarring the head of the camel, or permanently prev ented bya simple 
process attended with little inconvenience, and no danger to the animal. 


{ Father Hue, I, chap. 3. 
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light for gathering his food.* It is common to start from midnight to 
two o’clock, and to march, without halting, ten, fifteen, or sometimes 
twenty hours, after which the camp is formed ; and if it is not yet dark, 
the camels are turned out to graze till sunset, when they return to the 
camp, are hobbled, by tying up one of the folded fore legs, and rumi- 
nate and sleep to the hour of departure. Although so long a day’s 
journey without pause is fatiguing to the rider, yet, except with light 
dromedaries, experience is in favor of the practice. To halt without 
unloading the camels would afford them no relief, but fatigue them the 
more by practically lengthening their day’s work; and if they are un- 
loaded and allowed to wander in search of food, the time lost in col- 
lecting them and rearranging their burdens would bring the caravan 
too late to the camping ground. Where, however, the party, as is the 
case with military expeditions of a few days’ length, is unaccompanied 
by burden camels, and the dromedaries are loaded with only the equip- 
age, water, and provisions of their riders, the hours of travel and repose 
can, without inconvenience, be arranged and varied to suit the exigen- 
cies of the occasion. 

The question of the practicability and advantages of introducing the 
camel into the United States for military and other purposes, is one 
of much interest and importance ; and I hope I shall be pardoned if I 
prolong a discourse, which I fear has proved but a dry one, for the 
sake of suggesting some considerations upon a topic to which I have 
devoted some attention, both at home and abroad. 

Among those who are practically familiar with the habits and pro- 
perties of the camel, and who have studied the physical conditions of 
our territory west of the Mississippi, there is, I believe, little or no 
difference of opinion on the subject; and I am persuaded that the ulti- 
mate success of judicious and persevering effort is certain, and will be 
attended with most important advantages. At the same time, it must 
not be concealed that, as much depends on a point that nothing but 
experience can determine,—the selection, namely, of the particular 
breeds best adapted to our climate, soil, and other local conditions,— 
the result of a first experiment, unless tried on a liberal scale, and with 
animals of more than a single variety, is extremely uncertain. 'The 
question must be considered under two aspects: the one 1egarding the 
camel as simply a beast of burden; the other, his value as an animal of 
war. But even if it is conceded, which I by no means admit, that the 
organization of a proper mounted dromedary corps is impracticable or 
inexpedient, it does not, by any means, follow that the camel may not 
be of great value in the commissariat, and in all that belongs to the 
mere movement of bodies of men, as well as in the independent trans- 
portation of military stores and all the munitions of war. 

The first question to be discussed is the adaptation of any variety of 
either species to the climate and soil of any portion of our territory. 
So far as mere extremes of temperature are concerned, it is quite cer- 
tain that we have nowhere, west of the Mississippi, fiercer or more 
long-continued heats, more parched deserts, or wastes more destitute 
of vegetation, than those of the regions where the Arabian camel is 
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found in his highest perfection; and the Bactrian thrives in climates as 
severe as even the coldest portion of our northeastern territory. 

There is, however, it must be admitted, one point of difference be- 
tween our general climate and that of the eastern continent which has 
an unfavorable bearing on the question. I refer to the greater moisture 
of our atmosphere and the greater frequency of rains during the sum- 
mer season. In general, the countries where the camel thrives have a 
proper dry season, little or no rain falling during the summer months. 
But to this rule there are exceptions. The valley of the lower Danube 
has summer rains, and a very wet autumn, winter, and spring; and 
many northern Asiatic districts are subject to similar climatic condi- 
tions. But the objection, whatever may be its force, seems to apply 
merely to the proportion of the year during which the animal can labor, 
and not to its influence upon his constitution; because, it appears that 
in the cold and damp Russian provinces the camel is less subject to 
disease, and attains a greater longevity, than in any other part of the 
world; and it is remarkable that in the Crimea, at least as I am in- 
formed, he is little used in the hottest and driest season, because the 
heat is found too great for that variety, and his services are most valu- 
able in winter. 

On alluvial and other soft soils caravans using the camel will, no 
doubt, be obliged to halt during rains and until the ground is dry; but 
upon all other surfaces, one or other of the species may be used with- 
out regard to weather or season; and as none of the passes of the 
Rocky mountains are more rugged or steeper than those of Arabia or 
Tartary, there is every probability that he may be advantageously em- 
ployed over all the known routes between the Mississippi and the Pa- 
cific coast. 

In reference to the special properties of the different varieties it may 
be observed that, although, as we have already seen, the Arabian camel 
traverses the roughest routes and climbs exceedingly steep ascents, yet 
the Bactrian and the cross between the two species are even better 
fitted for scaling difficult mountain passes. This difference is, proba- 
bly, partly due to habit and training; but the greater elongation of the 
toe of these breeds, which sometimes projects beyond the cushioned 
sole and forms a sort of claw, undoubtedly somewhat facilitates climb- 
ing by giving a grasp to the foot-hold, for which reason the Bactrian 
anciently was, and sometimes still is, called the mountain camel. 

My Russian correspondents, to whom I have so often referred, say 
that the Bactrian is chiefly used for winter transportation, and that his 
feet require no protection, but, to use their own words, are so formed 
that he travels well not only on frozen ground, but upon ice and snow. 
Timkowski saw caravans of this breed cross a glacier; and Bergmann 
says that, in winter, the Calmucks prefer them to horses for the saddle, 
because their long legs enable them to wade through deeper snows, 
and adds that they bear severe cold better than the horse, the ox, or 
the sheep. 

Father Huc and Pallas give similar accounts of the power of the 
Bactrian camel; and Pallas adds that he is used not only in deep snows 
and half-frozen morasses, but that he fords rapid torrents, and, with a 
little traing, even swims well. 
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In the month of February, Erman saw, at Kiachta, on the Russo- 
Chinese frontier, herds of camels in the open air, feeding on withered 
and frozen wild vegetables, at a temperature of 25 degrees below zero 
of Fahrenheit, and remarks that they fear neither the severe winter of 
Siberia nor the parching summer heats of the sand-wastes of the desert 
of Gobi. The alternation of thaw and frost alone, says he, is danger- 
ous to them, in consequence of the icy crust formed under such cireum- 
stances, which wounds their feet and limbs. 

So numerous is the camel in these frozen realms, that almost the 
whole commerce between Russia and China, by way of Kiachta, is 
carried on by means of them; and they transport merchandise over the 
whole of the vast distance between Orenburg on the Ural, and Petro- 
pawlowsk on the peninsula of Kamtschatka. In the month of October, 
Timkowski met on the desert of Gobi, in latitude 46°, and at the 
height of 2,500 feet above the sea, a herd of 20,000 camels; the Rus- 
sian expedition against Khiva and Bokhara, in 1840, employed more 
than an equal number; and Berghaus estimates the number of camels 
in European Russia at not less than 100,000. 

So far, then, as climate and soil are concerned, it may be regarded 
as quite certain that the Bactrian camel can sustain any exposure to 
which he would be subjected in our trans-Mississippian territory ; 
and there is no reason to doubt that the mezquit, acacia, and other 
shrubs, and the saline plants known to exist in many of those regions, 
would furnish him an appropriate and acceptable nutriment. 

I cannot speak with equal confidence of the ability of the Arabian 
camel, and especially of the maherry of the desert, to bear correspond- 
ing trials. All high-bred animals are delicate, and impatient of expo- 
sure to great extremes and sudden changes; and although Denham 
and Clapperton speak of hard frosts in latitude 13° north, and Lyon 
records a temperature four degrees below the freezing point, in districts 
constantly traversed by the maherry, yet the finest and fleetest animals 
will not bear the winter climate of Algiers.* But, although we may 
not be able to breed dromedaries of a speed equal to the most extraor- 
dinary performances I have described, there is no reason to doubt that 
the more common animal, which will travel eight or ten hours a day at 
five miles an hour, for many days in succession, and with greater speed 
for a shorter period, can be bred and used with advantage throughout 
our southwestern territories, and on all the more southern passes of the 
mountains which divide the valley of the Mississippi from the Pacific 
slope, as well as throughout the State of California. 

The ancient Asiatics, and, at a later period, the Romans, made a 
very extensive use of the dromedary in war, not only for the transpor- 
tation of men and munitions, but as technical cavalry in actual com- 
bat; and they are still employed in Persia, Bokhara, and Tartary, for 
military purposes, and especially for the conveyance of light pieces of 
artillery, which are mounted between the humps, and used in that posi- 
tion, the camel kneeling while the gun is loaded, aimed, and fired. In 
modern European armies they have hardly been employed, except by 
Napoleon, in transporting the baggage of his army in the Syrian cam- 
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paign, in his celebrated dromedary regiment ; and, more recently, by 
the army of occupation in Algeria. Upon the march from Egypt to 
‘Syria, the baggage, the camp equipage, and the sick,* of an army of 
15,000 men, were transported solely by camels. 

It is remarkable that the military archives of France furnish little or 
no information, beyond the mere number of the corps, respecting the 
dromedary regiment of the army of Egypt, the historical documents 
belonging to the subject having been chiefly lost or suppressed; and all 
we know concerning it is derived from an imperfect and erroneous ac- 
count in the great work on Egypt, and a late paper by Gourard, one of 
the savans who accompanied the expedition. Without entering into 
minute detail, it must suffice to say that this regiment, which num- 
bered something less than 500 men, was organized in the main like a 
regiment of cavalry, and performed the same general service, with the 
most brilliant success. Although the men were taken from the infantry, 
a very short time was required to teach them the new discipline and 
drill, and the animals were habituated to the necessary evolutions in an 
incredibly short space of time. The services rendered by the corps 
were of a most important character, and its performances, according to 
Prétat, were quite unprecedented in military annals. This officer 
states that the ordinary march of the regiment was thirty French 
leagues, or about seventy-five miles, without a halt ; and that a detach- 
ment belonging to it marched six hundred miles in eight days. These 
latter extraordinary statements rest on the testimony of a single indi- 
vidual, and though the corps was composed wholly of picked animals 
and picked men, and animated by the energy of a Bonaparte, it is very 
difficult to yield them full credence. 

The experiments in Algeria, though satisfactory to the officers 
charged with them, whose reports seem entirely conclusive upon the 
value and economy of the camel as an animal of war, have been 
attended with less brilliant results. The prejudices of the officers and 
men against the use of this awkward and ungraceful animal in the 
regular service have proved very difficult to overcome. The peculiar 
organization of the French commissariat has interposed serious pecu- 
niary obstacles, and the government has always seemed disinclined to 
consider this question in a spirit of liberality and candor. It is, how- 
ever, proved that the use of the dromedary contributes in a most 
important degree to the economy, the celerity, and the efficiency of 
military movements in desert regions; and I cannot doubt that it would 
prove a most powerful auxiliary in all measures tending to keep in 
check the hostile Indians on the frontier, as well as in maintaining the 
military and postal communication between our Pacific territory and 
the east. 

There are few more imposing spectacles than a body of armed men 
advancing under the quick pace of the trained dromedary ; and this 
sight, with the ability of the animal to climb ascents impracticable to 





* For the transportation of the wounded the camel is not so suitable, on account of the 
roughness of his motion; but, for even these, the tachiirawan, or litter borne by two camels, 
would probably answer. Invalids often travel, as I have witnessed, in a cajava, or, as it is 
sometimes called, a mahafa. This consists of a pair of boxes or frames, properly with a can- 
vass sacking, five feet long, two wide, and two deep, slung across the pack-saddle, and pro- 
tected by an awning. A strong camel will carry two persons in this way. 
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horses, and thus to transport mountain howitzers, light artillery, stores, 
and other military matériel into the heart of hes mountains, would 
strike with a salutary terror the Comanches, Lipans, and other savage 
tribes upon our borders. 

The habits of these Indians much resemble those of the nomade 
Arabs, and the introduction of the camel among them would modify 
their modes of life as much as the use of the Heese has done. For a 
time, indeed, the possession of this animal would only increase their 
powers of mischief; but it might in the long run prove the means of 
raising them to that state of semi-civilized life of which alone their 
native wastes seem susceptible. The products of the camel, with wool, 
skin, and flesh, would prove of inestimable value to these tribes, which 
otherwise are likely soon to perish with the buffalo and other large 
game animals; and the profit of transportation across our inland desert 
might have the same effect in reclaiming these barbarians which it has 
had upon the Arabs of the Siniatic peninsula. 

Among the advantages of the camel for military purposes, may be 
mentioned the economy of his original cost, as compared with the horse 
or mule, when once introduced and fairly domesticated ;* the simplicity 
and cheapness of his saddle and other furniture, which every soldier 
can manutacture for himself; the exemption from the trouble and ex- 
pense of providing for his sustenance, driving, sheltering, or shoeing 
him; his great docility, his general freedom from disease, las longevity, 
the maguitude of his ‘burden, and the great celerity of his movements, 
his extraordinary fearlessness,i the safety of his rider, whether from 
talls§ or the viciousness of the animal, the economical value of his 
flesh, and the applicability to many military purposes of his hair and 
his skin, the resources which in extreme cases the milk might furnish, 
and finally his great pes of abstinence from both food and drink.|| 





* The price of the camel is exceedingly low in all countries where he is bred. Except for 
the highest breed, maherries, it nowhere, except in the Crimea, exceeds fifty dollars, and is 
in general considerably below this sum. 'The reason of this is ‘that it costs nothing to breed 
the animal. The dam continues to labor during the whole period of gestation, (w vhich runs 
according to climate, from eleven, or in some cases, ten to twelve months, ) and even the 
dropping’ of a foal scarcely delays her march. (Denham and Clapperton, I. c. 3, Ritter 
XU1, 610.) The young requires no care and little training, and is already serviceable in his 
third year. 


{ According to the concurrent testimony of all observers, no domestic animal is so free from 
disease as the camel. General Harlan’s statement, that he is more liable to maladies than 
the horse, is unsupported by any other writer, and it must rest on some local peculiarity of 
climate or of breed. My correspondents in southern Russia describe the Bactrian as almost 
completely exempt from all ailments. In Algeria the camel suffers much from the sting, or 
more properly the oviposition of an insect; and it might be important, in importing the 
animal from that country, to select a season when he is free from the egg and the larve, in 
order to avoid introducing the insect with the camel. 


t Carbuccia, 25, 168. 


§ The security of the seat, though at once felt by all who have mounted the camel, seems 
hardly reconcilable with the violence of his motion, and is not easily explained ; but nothing 
is more rare than a fall from his back. Every oriental traveller can testify that the Arabs 
often sleep upon their camels when on the march, and Colonel Chesney (Expedition to the 
Euphrates, [1,671) and Layard give curious accounts of the preparation and even cooking of 
food on the backs of the camels by the Arab women, during forced marches. They even 
contrive to milk the milch animals without halting. 


|| The use of the camel has enabled the corps which have employed it in Algeria to dis- 
pense altogether with a baggage train, as the animal can transport a very considerable bur 
den, i in addition to the soldier “and his accoutrements, at a much more rapid rate than the 
ordinary march of a column of infantry or artillery. 
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I may add another advantage, which will be appreciated by all who 
know the difficulty of conducting a caravan of mules or horses across 
the plains. I mean the security from stampedes and other nocturnal 
alarms and losses. ‘The dromedary is a much less timid animal than 
the horse or mule, and he is not sufficiently gregarious in his habits to 
be readily influenced by a panic terror. The mode by which he is 
confined at night furnishes a complete security against escapes from 
fright or other causes. As he lies down, he folds the forelegs under 
the body. The Arab passes a loop around one or both of the folded 
limbs, above the knee, and secures the end of the cord around the neck. 
When both legs are thus shackled, the camel can rise only to the knee: 
if one only is hobbled, he rises with difficulty, and moves very slowly; 
and if an Indian were to cut the loop, and thus free the animal, and 
even succeed in mounting him, he would not be able, without a previ- 
ous practice, which he has not the means of acquiring, to put him up 
to such a speed as to elude pursuit.* There is another poit which I 
have never heard insisted on, but which has often struck me with some 
force in riding the camel. I mean the greater range of vision which, 
in a level country, the greater elevation of the seat gives the rider. 


The eye of a horseman is upon an average scarcely eight feet above 
the ground. Upon the dromedary it is two feet higher, and commands 
a wider range accordingly. 

To all these advantages I am aware of no drawbacks but the ex- 
yense of introducing the aninral and experimenting with him, and the 
difficulty of accustoming horses to the sight of him. ‘The first objection 
is too trifling to be debated in a case of so much importance ; and though 
the Jatter has been found formidable in Tuscany, and according to 
Father Huc, even in Tartary, where the camel has been very long in 
use, yet it is of no great force as applied to the sparsely populated 
regions of the Far West, and as the multiplication of the animal would 
be gradual and slow, it is not likely that any great or general evil 
would flow from this source. 

The facts I have recited seem to me abundantly to warrant the con- 
clnsion that at the least the experiment 1s worth trying, and itis highly 
desirable that it should be tested on a scale large enough and varied 
enough to embrace all the chances of jsuccess.t 

For transportation, the choice would lie between the Turcoman 
camel of northeastern Asia Minor and the Bactrian. ‘The former might 
easily be procured at Aleppo, and shipped at Alexandretta, or perhaps 
better at Trebizond, on the Black sea. The Bactrian, which seems 


* The only serious inconvenience attending the use of the camel in marching through a 
country inhabited by hostile Indians, is the necessity of allowing him to wander in search of 
food; but as he habitually returns to camp before sunset, of his own accord, and never feeds, 
and very seldom stirs during the night, he would require to be watched only for a couple of 
hours during the whole twenty-four. 


+ Very full information on the military qualities and the hygiene of the Arabian camel, 
upon the dromedary regiment of the army of Egypt, and the use of this animal in war by the 
ancients, may be found in the work of Carbuccia I have so often cited, and the papers of 
Gourard appended to it. The title is: Du Dromadaire comme béte de somme, et comme 
animal de guerre; par le Général G. L. Carbuccia. Paris, 1853. The appropriation made 
by Congress for introducing the camel ($30,000) will prove hardly sufficient, it is to be feared, 
for trying the experiment on a sufficiently liberal scale; and it is therefore doubly important 
that advantage should be taken of the knowledge acquired by the French in their African 
possessions, 
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on the whole the more promising animal, might most readily be ob- 
tained at Odessa, or in the Crimea; but, as the camels of those pro- 
vinces are trained only for draught, it would be more advisable to pro- 

cure them from the Calmucs, in the neighborhood of the Caspian, 

where they are used for burden and _ for ihe saddle, and, according to 

Bergmann, possess great speed, and they could be shipped at some of 

the ports of the sea of Azow, or they might perhaps, with even greater 

convenience, be bought at Petropawlowsk, on the Pacific, at ine sea- 

son of the visit of ‘he caravans, and landed in California. 

The dromedaries should be brought from Algeria rather than from 
Egypt, because they are there accustomed to much severer winters, a 
moister climate, and a rougher country ; and the experience of the 
French military service in the use of them might be of great value in 
aiding in the selection of the breeds or individual animals, as well as 
in furnishing patterns of the best harness and gearing. The number of ' 


. . ” oS at 
each ought to be at least sufficient for the organization of a small regu- 


lar corps, to be trained in the use of them, and the officers should be 
provided with all the information which can be gathered from Asiatic 
and European experience on the subject. 

Tf’ says General Marey Monge, “cavalry had been unknown in 
France, and we, seeing the great advantages derived from it by the 
Arabs, had now for the first time attempted to introduce it into our 
military service, we should have had a thousand difficulties to over- 
come. Objections would have been made on the score of kicks and 
bites, errors would have been committed in the choice of saddles and 
bridles, the horses would have met with accidents or contracted ail- 
ments from our want of experience and ignorance of farriery ; in the 
first engagements, our mounted men would have been thrown or run 
away with, they would have been clumsy in managing their arms on 
horseback, and probably been roughly handled by the superior skill of 
the Arab horsemen. A party would have been formed against the 
innovators, who would themselves have become disgusted, and the 
attempt to introduce mounted corps would perhaps have been aban- 
doned ; but if, in spite of accidents, mistakes, and losses, we had per- 
severed, we should have ended by forming what we have now, an 
efficient and excellent cavalry.” 

This argument is as valid with us as it was in Algeria; and if the 
experiment shall be tried in the United States without success, it will 
probably fail for reasons as specious but as inconclusive as those which 
General Monge supposes against the introduction of cavalry into the 
French military service. 

Norr.—A late writer in the Révue Orientale, 1280, says: ‘I knew 
in Kgypt a camel driver who had bought a dromed: ary belonging to a 
sherif of Mecca, deceased, at Cairo. ‘This animal often made the trip 
between the latter city and Suez, going and returning in twenty-four 
hours, thus travelling a distance of sixty leagues in a single day.” 
[The performance of the dromedary is rather understated. The actual 
distance between Cairo and Suez is eighty-four English miles, and the 
animal must consequently have accomplished one hundred and sixty- 
eight miles in twenty-four hours. He remained four hours at Suez for 
rest, and therefore travelled at the rate of eight miles and four tenths 
per hour. ] 
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No. I.—ON THE NATURE AND CURE OF THE BITE OF SERPENTS AND 
THE WOUNDS OF POISONED ARROWS. 


BY DR. DAVID BRAINARD, OF CHICAGO, ILLINOIS. 


Among the many points in which the science of the present day sur- 
passes the knowledge of past centuries, there is none more conspicuous 
than that which relates to the nature, the effects, and the means of de- 
tecting poisonous substances. 

To be convinced of this we have only to cast a glance at the state of 
society in the latter part of the sixteenth century, the time of Charles 
TX and Henry ILI, of France. 

At that period Italian manners and customs had been introduced into 
France by Catharine de Medici, and with them the knowledge of those 
poisons whose use, in Italy, had rendered the names of certain families 
pre-eminent in the annals of infamy. 

The most-distinguished surgeon of the sixteenth century, Ambroise 
Paré, has left us, in his works, a very curious account of the means re- 
sorted to by the Italian perfumers to convey poisons in a manner which 
should not be suspected. 

Paré was the surgeon of Charles IX, and, being a Protestant, was 
saved from the massacre of St. Bartholomew, concealed in the cabinet 
of the king in the palace of the Louvre, at the time when the signal for 
the slaughter was sounded. 

The object of the monarch in saving his life was to have the beneft 
of his superior skill as a surgeon, and especially in the art of detecting 
poisons and counteracting their effects. 

Paré states that poisons are, ‘ by the artifices and sublimations of 
the wicked traitors, poisoners, and perfumers,” deprived of their bitter 
taste, and even rendered agreeable to the palate, while they are so con- 
centrated as to prove fatal in a short time, and so subtle as to defy the 
efforts of the most skillful to detect them. 

In relating the case of Pope Clement, who was poisoned by the 
vapors of a torch, he says that flowers and odors of any kind were 
often used to convey the fatal influence; and that every prelate, bene- 
ficed clergyman, or other person whose wealth or rank promised ad- 
vantage to any who might compass his death, lived in constant dread 
of poison. 

A whole chapter of his work on medicine and surgery is devoted to 
the means of guarding against being poisoned. He advises the avoid- 
ing of all sauces, and especially those which are sweet, salted, or in 
any way pungent; and, in like manner, being thirsty, not to drink in 
large draughts, or to eat greedily, but to consider well the taste of what 
is eaten or drunk. ‘Moreover, we should eat,” says he, ‘those things 
which break the force of venoms before each repast, and particularly a 
fat soup made of good meat,” and only take wine or other drinks after 
having eaten. He counsels taking in the morning mithirstate or the- 


. . . . 5 me . 
riaca, with a little good wine or malvoisie, or the leaves of rue with a 
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nut and dried figs, which, he adds, “‘ are remedies of singular effi- 
ciency.” And “let not those who have a suspicion of having been 
poisoned, sleep; for the force of the venom is sometimes so great, so 
contrary to nature, that it exerts its power, and its effect in the body is 
like that of fire in dried straw.’ 

“The true way to avoid poisoned perfumes,” he adds, in conclud- 
ing, ‘is never to smell them; to fly such perfumers as you would the 
plague, drive them out of the kingdom of France, and send them among 
Turks and infidels.” 

Modern science has revealed the nature of these poisons so subtle, 
so mysterious, and so dreaded. 

The torch of chemistry has explored the secret chambers of those 
‘wicked poisoners and perfumers 

Armed with its light the law is enabled to cast a shield around every 
individual, and give to the humblest a consciousness of safety which, 
in former times, “thie most powerful could not enjoy. 

But science in this respect is not yet perfect. There are still sub- 
stances mysterious, subtle, and dangerous, for which neither tests nor 
antidotes have been discovered. Many of the savage tribes of America 
possess the art, unknown to civilized man, of imbuing their weapons 
with a substance so deadly that a slight wound from one of them is 
dangerous, if not fatal. 
~ The venom of serpents, the smallest drop of which brought in con- 
tact with the blood in the system is fatal, cannot be distinguished by 
chemical tests from the most harmless mucus or saliva. 

There is reason to believe that this venom is sometimes employed 
by maa; that he arms himselt with the substance bestowed by Provi- 
dence on the serpent for its defence, and uses it for the purpose of pro- 
curing subsistence or satisfying his destructive instincts. 

Of the serpents which are furnished with this poison, the most com- 
mon and dangerous is the crotalus, or rattlesnake, several varieties of 
which are found in the western and southern States of the Union, 
where they constitute an object of dread, and a source of danger to 
the first settlers of the country. 

The rattlesnake derives its name from the peculiar structure of its 
tail, on which are arranged a number of rings called the rattle, with 
which a sound is made not ualike the buzzing of the wings of certain 
insects. ‘Che number of these rings increases with its age; but it 1s 
not certain that they correctly indicate the number of years it has 
lived. 

The rattle is generally sounded whenever the serpent is angry, so 
that those familiar with the noise may avoid the danger; but in many 
instances the wound is inflicted without any warning “being given, 

The rattle itself is to be regarded as a means of ‘defence 3 in addition 
to the fangs and venom; for the peculiar note which it produces i is ter- 
rifying to most piniales and they shrink from it with instinctive fear. 

“It seems to have been regarded by some of the aboriginal inhabi- 
tants of America as highly ornamental, for it is one of the objects which 
the natives of central Atnerica have most frequently represented 1 in the 
carvings of stone with which they decorated the front of their temples. 

The apparatus by which this serpent inflicts a wound and deposits 
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the venom within it, excels in delicacy and perfection any instrument 
for inoculation which human ingenuity has as yet been able to devise. 

It consists of moveable fangs or teeth placed one or more on either 
side of the mouth beneath the upper jaw. 

They are exceedingly sharp, curved, and move upon a hinge, so 
that, when in a state of repose, they he with the oe bac kwards, 
almost covered by the membrane of the mouth. The fang is perfor- 
ated at its root by a canal which terminates near the point in a groove. 

It is through this that the venom is ejected so as to be thrown, not 
upon the surface, but deposited at the bottom of the wound. 

When about to strike, the fangs are raised so as to project directly 
forward, and the serpent coils himself so that, in the act of straightening, 
the head is thrust with great force a distance of about half his length. 
At the moment when the fang is most perfectly projected, the same 
muscle which elevates it presses also on the sac which contains the 
venom and ejects it, through the canal of the tooth, with force ; so that, 
if the object is not attained, it is thrown to a certain distance, and may 
be seen falling in drops. 

If the object aimed at is attained, as soon as the the teeth are inserted 
they are turned backward and drawn through the flesh lke hooks to 
lacerate it. Indeed it often happens that the animal bitten, by a sud- 
den movement draws the serpent after him, or that the fangs them- 
selves are left in the wound. 

The serpent, too, with the subtle instinct of his nature, as soon as the 
wound is inflicted, coils himself so as to resist being moved and thus 
inflicts a severe injury. 

Nature, as if this weapon were indispensable to the species, has pro- 
vided in the most ample manner for its indefinite reproduction when 
accidentally removed or shed at stated periods. 

There exists at the side of the principal teeth in use, several others 
in different stages of development, which, in case ‘any are shed or 
removed, grow and supply their place. 

The gland which forms the venom corresponds to the largest of the 
salivary glands in man. The duct through which it is discharged is 
enlarged so as to form a reservoir capable of containing several drops, 
which may be kept in reserve. 

That the saliva of one class of animals should contain the most con- 
centrated venom, while that of others is the mildest of fluids, presents 
a contrast of the strongest character; but a certain analogy can be 
traced even in this instance, for in all animals when rabid, the saliva 
becomes poisonous, and in many, as in men, it sometimes assumes a cer- 
tain degree of activity which renders it dangerous from the effect of 
anger alone. 

The venom of the rattlesnake is a fluid of the consistence and color 
of olive oil; it has a peculiar and disagreeable odor, and is said to have 
a pungent taste. 

There is no chemical test by which it is distinguished, nor are any 
peculiar appearances to be observed in it by the most powerful 
microscope. 

It may be swallowed without danger. All the venom which could 
be extracted from several serpents mixed with water and poured into 
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the mouth of a young bird in the nest when it opened its beak for food, 
did it no injury. 

Persons bitten by serpents generally experience, as the first effect, an 
intense pain in the part wounded—vertigo, nausea, fainting, and coldness. 

If the venom has been inoculated directly into a vein, these symptoms 
terminate in death ina short time. If not, the part swells, becomes 
discolored, spotted over the surface of the member, and sometimes over 
the entire body. 

The swelling is sometimes very great, extending over a large sur- 
face; but the heat and inflammatory reaction «whieh accompany it are 
ofa laa grade. 

If the amount of venom which has been deposited be small, or the 
wound has been properly treated, the swelling after having reached a 
certain point slowly subsides, but the part affected remains for a long 
time indurated. It has even been supposed that the extraordinary 
enlargement known under the name of elephantiasis is in many cases a 
remote effect of this wound. 

As soon as the swelling commences to subside, another danger threat- 
ens the patient, viz: passive hemorrhage. The constitutional effects of 
the poison are such that they produce a dissolved state of the blood like 
that which exists in scurvy. Hence bleeding is liable to occur from 
the mouth, lungs, bowels, ulcerated surfaces, or the slightest wounds, 
or trom all these at a time. 

In a case which occurred in the Illinois general hospital, the blood 
which flowed from the gums was found so entirely destitute of fibrine, 
the principle upon which the coagulation depends, that no trace of it 
could be detected under the microscope. At this state the breath ex- 
hales a fetid odor, which is not only sickening at the moment, but which 
is said to have produced serious illness in ose exposed for a length of 
time to its influence. 

Bites which occur about the face are much more dangerous than 
those upon the extremities. 

This discoloration results from the dissolved state of the blood which 
gives rise to hemorrhage, mortification, and death. 

Nevertheless, the bite even of the most venomous species of serpents 
is not invariably nor even generally fatal. 

There are seasons when they are inactive and inflict but a slight 
wound. The venom is at times much less virulent than at others, or it 
may have been exhausted by repeated bites. Small serpents have not 
sufficient force to penetrate the skin, and bites where the sikxin is thick 
or covered with clothing are least dangerous. 

On the other hand iG the serpent be old, of large size, and the bite 
occur in the commencement of summer, the danger i is very great. 

There is reason to believe that the poison used by the fadian tribes 
on their arrows, is, in many cases, nothing else than the venom of the 
serpent preserved in a peculiar manner. 

Mr. Schomburgh himself says that the belief, that animal poisons 
entered into its composition was so rooted in Guiana, that on the occa- 
sion of his second visit, in 1837, he was unable to eradicate it. 

Messrs. Bernard and Pelouze, i in a memoir presented to the Academy 
of Sciences at Paris, in 1850, express the opinion that it acts in the 
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manner of a venom, that is an animal poison. They state that M. 
Goudot, who furnished them with the specimen they employed, had 
resided many yeurs in South America, and was fully aware of the 
method of its preparation, and that he assured them that the poison of 
the most venomous serpents constantly entered into its composition. 

He even described the manner of taking the serpents, and extracting 
the poison. 

An intelligent traveller in California informs me that the Digger 
Indians in that State possess the art of poisoning their arrows, and that 
the substance which they use for the purpose 1s well known to be ob- 
tained trom the rattlesnake. 

Dr. George Johnson, of St. Louis, also told me that several tribes of 
Indians on the Rio Grande employ the venom of the serpent for this 
purpose, and that there is a species known to them which have the 
vesicles receiving the venom so large as to contain a quantity sufficient 
to poison a great number of arrows. 

An intelligent ana, who had resided many years in the Kast 
Indies, states that the traditional account of the method of preparing the 
woorara of that country is, that the venom of serpents is mixed with it 
to form the most active part. 

This substance called woorara, curare, corare, tiennas, has been va- 
riously described by different travellers as being of an animal or a vege- 

table nature, or a mixture of the two. . Sir Walter Raleigh is said to 
have been the first who heard of its existence; but certain "missionaries 
in South America gave at an early day an account of its effects, but so 
mingled with fanciful details as to deprive it of most of its value as 
authority. 

At the commencement of the present century, Humboldt gave a de- 
tailed account of its manufacture, stating that it is prepared by heat 
from the bark of a certain vine called by the natives on the bank of the 
Amazon, beyuco de menacure mixed with the juice of certain other 
plants Lo give it consistence. 

De le Condamine states that it is an extract made by heat from the 
juices of divers plants, about 30 in number, and that the bejuco is one 
of them. 

tobert H. Schomburgk* confirms in most respects the account 
given by Humboldt. He named the vine from which it is obtained, 
Sirychinds toxifcra. 

‘he Reverend Thomas Yond, who resided as a missionary in English 
Guiana, describes its mode of preparation very minutely. He states 
that two species of Strychnos and six other species of plants enter into 
its composition. 

Mr. Schomburgk treats as entirely fabulous the accounts of the em- 
ployment of animal substance es, such as poisonous ants or the venom of 
serpents, in its preparation; and most English writers seem to consider 
it certain that it owes its activity to strychnine. 

On the other hand Boussingault and Roulin, (Annales de Chimie, Sep- 
tember, 1828,) who made an analysis of it, state that it does not contain 
strychnine but a vegetable principle very different from it. 

Its effects on the system sufficiently indicate that its action does not 








* Annals and Magazine of Natural History, vol. VII, p. 407. 
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depend on strychnine. It affects the brain, producing fainting, insensi- 
bility, and paralysis; while strychnine acts upon the spinal marrow, pro- 
ducing convulsions but leaving the consciousness intact. 

When injected into the veins, even in the minutest quantity, it kills 
im a few seconds, while a much larger quantity of strychnine is required 
to cause death when thus administered. 

Mr. Charles Waterton, in his Wanderings in South America, states 
that in addition to the woorara vine, the natives employ in its compo- 
sition the black and red ant and the fangs of serpents, which, he adds, 
they invariably extract and preserve whenever occasion is presented. 

From a chemical analysis of this substance which I had made, 
though not completed, but which has revealed formic acid and a pro- 
tean compound among its constituents, | am enabled to state with great 
certainty that aaimal substances enter to a certain extent at least into 
its composition. 

Humboldt, in his voyage to the equinoctial regions of South America, 
states that Indians, who had been wounded by poisoned arrows, de- 
scribed to him the effects as identical with those of the bite of serpents. 

These effects, as noticed in experiments on animals and birds, seem 
to me to bear the closest analogy with those of the venom of serpents, 
if they are not identical. 

The fact that the woorara is, like the poison of serpents, innocuous 
when swallowed, strongly militates against the opinion that it is strych- 
nine, or, indeed, any vegetable alkaloid. As usually met with, the kind 
which is brought from South America is contained in small gourds, over 
the internal surface of which it is spread. On being detached it pre- 
sents a dark color, has a resinous fracture, a bitter taste, is readily 
mixed with water, but imperfectly dissolved by it. Its appearance is 
the same when mixed with alcohol; but both these fluids dissolve the 
active principle of it. The solution is acid. If the quantity of water 
used be small, the mixture has aropy, tenacious consistence. The solu- 
tion is coagulated by the nitrate of silver, and by the solution of iodine 
and iodide of potash in distilled water, and, when treated with the latter 
solution, neither the part coagulated nor the fluid expressed from it re- 
tains its poisonous quality. It does not eflervesce with acids. Its 
aqueous solution is not coagulated by heat, and boiling does not impair 
its activity. 

‘The manner in which poisonous substances act in producing their 
effects has long been regarded as one of the most difficult subjects in 
the wide range of nature. So long as the doctrines of astrology pre- 
vailed, they were supposed to derive their properties from the malign 
influence of the stars. 

Ambroise Paré, certainly one of the most enlightened men of his time, 
was governed by the then prevailing doctrine when he said: ‘ Poisons 
which act by a specific nature do not produce their effects because 
they are hot, or cold, or dry, or of an excessive humidity, but because 
they have that peculiar property of the celestial influences which is 
contrary to human nature.” 

In the infancy of toxicology the effect of nearly all poisons was refer- 
red to sympathy. ; 

When they were applied to wounds, and the heart ceased to act, it 
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was said to be from a sympathetic affection, cone some myste- 
rious manner by the nerves. | i, 

The statement that any such impression is conveyed is?as purely 
gratuitous as was the explanation of the pressure of the atmosphere by 
the simple expression, ‘nature abhors a vacuum.’ 

Since the experiments of Magendie, in 1809, on the subject of absorp- 
tion, it has generally been admitted that most poisons produce their 
effect on the system by being absorbed and carried into the circulation, 
and that they exert their influence by virtue of their peculiar properties. 

Conia digitaline and nicotine destroy the action of the heart; strych- 
nia acts upon the spinal marrow; opium, the woorara, and ‘poison of 
serpents on the brain. 

Now, although the absorption ot poisons, and their presence physi- 

cally in the Wood and organs, is a most important fact,—one, indeed, 
upon which the whole science of toxicology reposes,—it is not to be im- 
agined for a moment that it affords the slightest explanation of their 
mode of action. 

The question stili remains, whether they act by beinz applied to the 
sentient extremities of the nerves, or in some other manner not yet 
understood. 

Liebig has offered the explanation, that the poison by some chemical 
change 1s converted into the substance of brain, which is thereby ren- 
dered unfit to support vital energy. 

This hypothesis is entirely gratuitous, improbable, and, in view otf 
the rapid action of many substances on the brain, impossible. 

Fontana was much nearer the truth when about a century ago he 
attributed death from the poison of the viper to the effect produced on 
the blood. He was of the opinion that, injected into the veins of ani- 
mals, it caused coagulation of the blood, which arrested the circulation. 
He made more than six thousand experiments with vipers, repeated 
and varied in every possible way. In regard to the coagulation of the 
blood in this case, 1 am not able to deny that it may occur, as I have 
not experimented with vipers; but I am sure it is the reverse of what 
takes place from the bite of the rattlesnake, for it is uniformly found 
dissolved after death from this cause, and incapable of coagulating to 
the same extent as in health. Jam also certain that a change does 
occur in the form of the globules of blood in pigeons and frogs poisoned 
by woorara and the bite of the rattlesnake. 

If the wing of a bat or the web of a frog’s foot be subjected during 
life to observation beneath the focus of a microscope, innumerable small 
bodies are seen hurrying along the arteries, towards their extremities, 
traversing the small, hair-like vessels called capillaries, and returning 
towards the heart by the veins. 

These bodies are the blood globules. They vary in form in dif- 

“ferent classes of animals, being circular and flattened in men, and ovoid 
in birds and frogs. 

The integrity of these globules is essential to life; for whenever they 
become altered, they adhere to the sides of the ‘vessels and to one 
another, and can no longer traverse the capillaries. 

The theory that poisons alter the form of the globules, so as to render 
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them unfit for circulation, is not a new one, for Fontana alludes to it, 
but says he had not been able to detect in them any change. 

This arose, no doubt, from the imperfect instruments employed, and 
from the deficient means of examination. Fontana claimed to have 
invented the microscope, but only used a single lens, and examined 
blood in considerable quantities. é 


By using the most perfect microscope, and examining the blood of | 


frogs and of pigeons, in which the globules are ovoid and of large size, 
I have been able to discover that, after poisoning by serpent bite or the 
woorara, their form is constantly altered, so that, instead of being of a 
distinct and regular outline, they are found irregular, indented, and 
partially disintegrated. 

Those taken from the capillaries are most, those from the heart and 
large vessels least affected ; but even of the former only a small portion 
of the whole number will be found changed, as death takes place before 
all have time to become mutually affected. 

When death occurs quickly from the effect of the bite of the rattle- 
snake or from the woorara, it is, in my view, from these substances 
being absorbed, and acting upon the blood by altering the form of the 
globules, so as to render them unfit for circulation, whereby they are 
arrested in the capillary vessels of the brain, and thus destroy its action. 

There are doubtless other changes produced on the circulating fluid 
besides this of the globules. 

The late Dr. J. W. Burnett, of Boston, noticed that when blood ob- 
tained by pricking his finger was mingled with the venom of the rattle- 
snake, the globules ceased to run together, as they naturally do. 

But I think the change of the globules which I have detected is of 
itself quite sufficient to account for the sudden effects even of the most 
violent poisons. 

The belief that some substances cause death by their effect upon the 
blood seems to have prevailed long before it was expressed by Fontana. 

Shakspeare, with that intuitive perception of truth characteristic of 
his writings, has adopted it in his account of the killing of the king, 
when the ghost thus describes to Hamlet the effects of the poison: 


‘¢ Sleeping within mine orchard, 
My custom always in the afternoon, 
Upon my secure hour thy uncle stole, 
With juice of cursed hebanon in a vial, 
And in the porches of mine ears did pour 
The leperous distilment, whose effect 
Bears such an enmity to the blood of man 
That, swift as quicksilver, it courses through 
The natural gates and alleys of the body, 
And, with a sudden vigor, it doth posset 
And curd, like eager droppings into milk, 
The thin and wholesome blood ; so did it mine, 
And a most instant tetter marked about, 
Most lazar like, with vile and loathsome crust, 
All my smooth body.”’ 


We arrive now at the consideration of the second part of our sub- 
ject, the treatment of poisoning by serpent bite, and the woorara. 

According to the division of scientific studies most commonly adopted, 
the pursuit of science for itself, pure science as it is called, ranks above 
any practical application of it, however important and useful this latter 
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may be, though I regard it important in proportion as it has capacities 
for useful application. 

One might indeed devote himself to the pursuit of some of the natu- 
ral sciences for the inherent pleasure which it affords. 

But the study of the venom of serpents and its effects would be 
surrounded by few attractions, were it not that the knowledge thus 
acquired may be made available for the relief of some of the severest 
accidents to which man is subject. 

The experiments upon birds and animals required to carry out these 
researches are painful, and can only be justified by the benefit which 
results from their performance. 

In this country there is fortunately less occasion than in some others 
for defending the study of the practical applications of science, as the 
genius of the people, and their habits, tend to practical results rather 
than abstract researches. It is indeed possible that to many scientific 
men of our country the classic fable of Atalanta, who, in turning aside 
to seize the golden apple, lost the prize of the race, may not be inap- 
plicable. 

In reference to the venom of the rattlesnake there is much need that 
further investigations should be instituted. 

It is a substance for which, as I have already said, no antidote has 
hitherto been known, and concerning the nature of which no adequate 
researches have ever been made. 

What is required is a series of experiments in regard to it similar to 
those which Fontana performed with the viper. 

The treatment resorted to for serpent bites varies in different coun- 
tries, that remedy being generally selected which tradition or accident 
may have suggested ; and it would be a waste of time to enumerate all 
those inert or deleterious articles whose use has been recommended 
even in books of medicine and surgery. It may suffice to say, under 
this head, that scarcely any substance can be named so inert as not to 
have been recommended, or so disgusting as not to have been em- 
ployed; nor is any practice so absurd as not to have found favor with 
the profession. 

Among them may be mentioned burying the member bitten in fresh 
earth, thrusting it into the entrails of animals, or even putting the whole 
body of the patient into an ox laid open for the purpose—practices 
which, as they are either cooling or sweating, are not destitute of plausi- 
ble reasons in their favor. 

Arsenic, in the form of the Tanjore pill, has been extensively used 
by British practitioners both in the East and West Indies; but although 
many successful cases were cited in its favor, it has fallen into disuse. 

Among intelligent physicians of the present day the treatment con- 
sists in washing the part, sucking it, or applying cups, to extract the 
poison, using caustic for the purpose of destroying it, while stimulants, 
such as ammonia and alcohol, are administered internally. 

Of these means, washing, applying ligatures upon the members, and 
cupping, are those alone whose utility has been well established by 
reason and experience. 

That the removal of as much as possible of the venom from the 
wound is useful, is self-evident, and sucking it for this purpose seems 
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to have been an instinctive act; for not only does tradition relate that it 

“was in use in ancient times and among savage nations, but history in- 
forms us that it has been resorted to more recently. Among-the nota- 
ble instances of which may be mentioned that of Queen Eleanor, wife 
of Edward I, who, it is stated, sucked the wound which her husband 
received from a poisoned dagger in the war of the Crusades, gio ches 
preserving his life. 

The application of ligatures around a vine bitten, as it retards 
absorption, has the same effect as introducing the poison in divided 
doses, and at longer intervals of time. In this way quantities might 
safely be received, which, if carriedsat once into the blood, would prove 
quickly fatal. 

Cupping-glasses exhausted over the wound act in the same manner, 
with the additional advantage, that by drawing fluids from the part they 
may remove at least a portion of the venom. 

The value of these means has been tested by ae experiments 
upon various animals and with different classes 0 f poisons. 

Of the applications resorted to, aqua ammonia is that mostly relied 
upon. But Fontana found that mixing it with the venom of vipers only 
hastened death. He also found that alcohol, oil, the mineral acids, and 
alkalies, (except caustic potash, which instantly destroys the tissues, ) 
nitrate of silver, incisions in the part, and even amputating the member 
bitten, did not prevent a fatal termination. 

In my experiments with the rattlesnake | have found that mixing the 
venom with alcohol, oil of turpentine, nitrate of silver in solution, or 
ammonia, did not dindinvich its activity. 

‘The solutions of soda and potash have no effect in retar ding its action, 
unless sufficiently strong to destroy the tissues by acting as a caustic. 

My friend, Dr. J. C. “Morfit, who aided me in my experiments, tried 
liquor potassze, a solution of bicarb. of soda, tincture of arnica, and am- 
monia in water. The result of my observation is, that to the present 
time no substance bas been found in any degree capable of neutralizing 
the venom of the serpent or the woorara, arte destroying the part 
bitten, except the solution of iodine, and iodide of potassium, in water. 
Of the virtues of this solution I shall have occasion to speak hereafter. 

Alcohol taken internally to intoxication has at the present time the 
reputation of counteracting the effects of the venom of the rattlesnake. 

The evidence in its favor is scarcely sufficient to justify the confi- 
dence reposed in it, as the following facts will show : 

Ist. The venom, when mixed with alcohol, is rapidly fatal if imocu- 
lated. 

2d. Alcohol introduced into the stomach of birds or animals bitten 
hastens death. 

dd. Persons bitten by rattlesnakes when in a state of intoxication are 
not, on that account, secure. 

Ihave authentic information of several cases in which the bite of 
that serpent proved rapidly fatal on intoxicated persons. I think it cer- 
tain, however, that the effect of alcohol taken in this way is beneficial 
rather than injurious; but this is not my belief in regard to ammonia, 
which I think calculated to favor the action of the poison rather than 
retard it. 
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Among the substances in popular use in the western States of the 
Union, I ought not to omit to speak of the sulphate of alumina or alum. 
This and other astringents are principally useful in that stage of the 
affection when hemorrhages are liable to occur, and they may then be 
employed with advantage both as itérnal remedies and local applica- 
cations. 

It may be expected that I should here speak of those plants which, 
under the name of rattlesnake weeds or roots, possess, in the popular 
belief, a specific virtue against the bite of this serpent. The plant 
known under this name in many parts of the west is a species of Liatris, 
having a broad leaf with spines along the edges. It has a pungent 
aromatic taste, and is a diffusible stimulant of moderate force. ‘The 
manner in which it is generally used is by beating it up into a poultice 
and placing it upon the part, and also taking an infusion as a drink. 
It has no specific virtues as an antidote, as I have known deaths to 
occur after its usé; but as astimulant it may be, in some degree, useful. 

There are many other plants, also, reputed to possess similar virtues, 
among which may be mentioned Eryngium aquaticum, or button- 
snake root; several species of Impatiens, or jewel weed; the Eupa- 
iorium perfoliatum, or boneset; the Scrophularia, the  Scutellaria, 
the Plantago, and probably many others; of all of which it is 
sufficient to say, that there is no conclusive evidence to justify their 
being regarded in the light of specifics, though, like the Liatrs, they may 
be more or less useful in certain cases. 

As remedies are by some deemed important from having been used 
by the Indians, it may be mentioned that the Impatiens, or jewel weed, 
is said to be often employed by them. A medical officer of the army 
informs me that the common nettle applied as a poultice, and taken in 
infusion, is a favorite treatment among the Cherokees. For this, as for 
hydrophobia and most diseases, there are secret remedies, possessing, 
according to report, the most instantaneous and marvellous power of 
neutralizing the action of the poison. 

There exists, according to popular belief, a tree whose smallest 
branch or leaf has the effect if placed before a serpent of rendering him 
so timid and fearful that he will neither bite nor resent the roughest 
treatment, nor can he live in the region where it grows. The leaves 
possess the power (according to the same vague report) when beaten 
up and placed on the bitten part of instantly causing the pain to cease; 
so that the patient, like one touched by a hand of miraculous power, 
is straightway cured. The tree which is reported to possess such 
virtue is nothing else than a species of Frazimus, or common ash. It is 
certain that it has none of the powers ascribed to it, either on the 
actions of the serpent or the effects of its venom. 

Having made many experiments, with a view of determining the 
action of various substances on the venom of the rattlesnake and on 
the woorara, I have found but one which, in any degree, neutralizes it 
without destroying the tissues of the part. 

The solution of iodine and iodide of potassium in water possesses the , 
power, when properly used, of invariably retarding death, if it does not 
prevent it. ‘The manner in which the experiments were conducted 
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with the woorara, was, in the first place, to ascertain the quantit 
required to cause death. 

In general I found } of a grain to kill a pigeon in five minutes, when 
injected under the skin. 


2. I then mixed the same quantity with 20 drops of a solution of 


iodine and iodide of potassium, of the strength of 10 grains of the 
former and ot of the latter to the ounce of distilled water, and injected 
it under the skin of the pigeon. It produced no sensible effect. 

3. I threw the poison under the skin of the pigeon, and applying a 
cupping glass lightly on the part, injected the solution of iodine through 
the same canula. No symptom of poisoning followed. 

4. I covered a deep wound of the muscle in a pigeon with a paste 
made of the woorara and water. The bird died in five minutes. 

5. I repeated the same experiment, but washed the wound with the 
solution of iodine. There was no bad effect. 

These experiments have been repeated by myself alone, and, in 
connexion with others, more than a hundred times with the same 
results. I feel confident, therefore, that their accuracy cannot be called 
in question, and that, in regard to the woorara, it is quite safe to 
affirm that the solution of iodine neutralizes its action. In making this 
statement, | would by no means be understood as asserting that it 
does so in all circumstances and in all proportions. ‘The circumstances 
which prevent its doing so are the introduction of the poison in such a 
situation that the solution cannot reach it, or so directly into the circu- 
lation that it has not time to act upon it. In most cases of wound 
neither of these conditions is likely to occur. 


According to the experiments which I have made for the purpose of 


determining the proportion of iodine required to neutralize the poison, 
it appears that one third of a grain of woorara is perfectly neutralized 
by one eighth of a grain of iodine. 

The treatment of the bite of the serpent is more difficult to determine 
by py ee than that of the wounds poisoned by woorara. The 
bite itself is often profound, penetrating so deeply that applications can- 
not be made to the bottom of- it without inflicting an additional injury, 
which, in itself; would be dangerous to small animals. On the other 
hand, if the venom be first extracted from the serpent, and then inocu- 
lated, its action is uncertain. Much of what appears to be venom is, 
probably, only saliva, which serves as a vehicle, and is with difhculty 
distinguished from it. Nevertheless, [ have succeeded in saving more 
than half the birds bitten, and in greatly prolonging life in those which 
died. 

The manner in which these experiments are conducted is as follows: 

The bite having been inflicted on a given part, by having the ser- 
pent properly confined, immediately apply a cupping glass lightly 
upon the point, then insert a fine trochar beneath the cupping glass, 
under the skin, and, while the air is being exhausted, press the solution 
of iodine into the tissues of the part w ith a small syringe adapted to the 
canula of the trochar. The cupping glass is retained upon the wound 
until the solution has had time to disseminate itself, and become mixed 
with the poison. 

In case of a superficial wound, when the treatment could be applied 
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immediately, nothing more would be required than to wash it with the 
solution. 

As pigeons, upon which these experiments were made, are more 
easily affected than mammals, the antidote which succeeds with them 
more certainly succeeds in case of the bite on man. 

The principle on which the iodine operates in counteracting the 
effect of these poisons, is most probably from its antiseptic properties. 

They belong to a class described by Orfila under the name of putre- 
factive poisons, characterized by being innocuous, or of little activity, 
when swallowed, but causing wounds upon which they are applied to 
run rapidly into mortification. 

Iodine, like chlorine, has the effect of counteracting this change ; pre- 
venting the discoloration which results from such wounds, and the 
alteration of the blood to which they give rise, while it possesses over 
chlorine the additional advantage of not causing inflammation or mor- 
tification, when injected under the skin and disseminated in the tissues. 

The practice of injecting it into the parts, instead of applying it upon 
the surface, is founded upon the principle, now well established in 
toxicology, that an antidote, to be effectual, must not only be intro- 
duced into the system, but brought in contact with the poison where it 
physically exists. 

Now for all inoculated poisons it is clear that to comply with this 
condition the antidote must also be inoculated; that is, introduced into 
the same tissues, and take its course through the same vessels which 
the poison has to traverse, to reach the vital organs. 

When the poison is inoculated and the antidote swallowed, or ap- 
plied on the surface, it is impossible that they could be brought in con- 
tact in more than the minutest proportions. 

Used in this way, the iodine also favors the production of adhesive 
inflammation, whereby lymph is effused and coagulated around the 
wound, absorption retarded, and the disease rendered less diffusive. 
In this respect iodine, injected under the skin, is more efficient than 
blisters or cauterization with the nitrate of silver, which can only act 
superficially. 

Although I have advanced the theory that iodine is an antidote to 
septic poisons, by virtue of its anti-putrescent properties, I would not, 
by any means, be understood as limiting its effects to this method of 
action. On the contrary, I believe it is, to a certain extent, an antidote 
for some poisons pertaining to other classes. 

Donné found it to counteract the action of strychnia to a great de- 
gree; and I have observed that it has a very considerable power as 
an antidote to prussic acid, an action which its analogy to chlorine 
would lead us to expect, as chlorine is well known to prevent the 
effects of this acid. 

The plan of treatment which I recommend for the bite of serpents 
and wounds from poisoned arrows, is— 

1st. To wash the part with a solution of iodine and iodide of potas- 
sium, and apply cupping-glasses over the wound, or ligatures around 
the member, so as to prevent absorption. 

2d. If the wound be deep, or if absorption has already taken place, 
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I recommend injecting the solution under the skin, beneath the cupping- 
glass, and disseminating it by friction about the wound. 

This recommendation is founded upon the result of over one hundred 
experiments with the woorara, and about sixty with the rattlesnake, 
made upon pigeons, dogs, cats, rabbits, and guinea-pigs. 

This treatment can be combined with the administration, internally, 
of such remedies as may be thought most useful; and among these al- 
cohol, in some form, taken freely is, in the present state of our know- 
ledge, to be preferred. 
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LECTURES. 


No. I].—THE ZONE OF SMALL PLANETS BETWEEN MARS AND JUPITER. 
BY PROFESSOR ELIAS LOOMIS, OF THE UNIVERSITY OF NEW YORK. 


Seventy-five years since, the only planets known to men of science 
were the same which were known to the Chaldean shepherds thou- 
sands of years ago. Between the orbit of Mars and that of Jupiter 
there occurs an interval of no less than three hundred and fifty millions 
of miles, in which no planet was known to exist before the commence- 
ment of the present century. Nearly three centuries ago the immortal 
Kepler had pointed out something like a regular progression in the dis- 
tance of the planets as far as Mars, which was broken in the case of 
Jupiter. Being unable to reconcile the actual state of the planetary 
system with any theory he could form respecting it, he hazarded the 
conjecture that a planet really existed between the orbits of Mars and 
Jupiter, and that its smallness alone prevented it from being visible to 
astronomers. But Kepler himself soon rejected this idea as improba- 
ble, and it does not appear to have received any favor from the astrono- 
mers of that time. 

An astronomer of Florence, by the name of Sizzi, took decided ground 
against ali such innovations of doctrine. He maintained that since 
there are only seven apertures in the head—two eyes, two ears, two 
nostrils, and one mouth—and since there are only seven metals, and 
seven days in the weeks, so there can be only seven planets. These 
seven planets, according to the ancient systems of astronomy, were 
Saturn, Jupiter, Mars, the Sun, Venus, Mercury, and the Moon. 

In 1772, Professor Bode, of Berlin, first announced the singular rela- 
tion between the distances of the planets from the sun, which has since 
been distinguished by the name of Bode’s law. This law exhibited in 
a striking light the abrupt leap from Mars to Jupiter, and suggested 
the probability of a planet revolving in the intermediate region. This 
conjecture was rendered still more plausible by the discovery in 1781 
of the planet Uranus, whose distance from the sun was found to con- 
form nearly with the law of Bode. In Germany, especially, a strong 
impression had been produced that a planet really existed between 
Mars and Jupiter, and the Baron de Zach went so far as to compute 
the orbit of the ideal planet, the elements of which he published in the 
Berlin Almanac. In the year 1800, several astronomers, of whom the 
Baron was one, formed an association, whose object was to effect the 
discovery of the unseen body. For this purpose the zodiac was divided 
into twenty-four zones, one of which was to be explored by ‘each 
astronomer. Soon after the formation of this society the planet was. 
_ discovered, but not by any of those astronomers who were engaged ex- 
_ pressly in searching tor it. Piazzi, the celebrated Italian astronomer, 
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while engaged in constructing his great catalogue of stars, was induced 
carefully to. examine, several ‘nights i in succession, a part of the constel- 
lation Taurus, in which Wollaston, by mistake, had assigned the posi- 
tion of a star which did not really exist. On the first of de anuary, 1801, 

Piazzi observed a small star which, on the following evening, appeared. 
to have changed its place. On the third, he repeated his observations, 
and he now felt assured that the star had a retrograde motion in the 
zodiac. He continued to observe the star until the 11th of February, 
when he was seized with an illness which interrupted his labors. After 
the planet had approached too near the sun to admit of further obser- 
vations for that season, Piazzi communicated to astronomers all his ob- 
servations. Professor Gauss found that they might all be satisfied by 
an elliptic orbit, of which he computed the blewental The planet was 
re-discovered on the 3lst of December, almost exactly in the place 
which had been predicted by Gauss; and it received the name of 
Ceres. 

The distance of Ceres from the sun was found to be almost exactly 
the same as had been assigned by Bode’s law. In this respect, there- 
fore, the newly discovered planet harmonized with the other bodies of 
the system to which it belonged. The new planet was, however, ex- 
cessively minute, its diameter, according to Herschel’s measurements, 
amounting to only one hundred and sixty-one miles. 

The discovery of this planet was soon followed by another of a simi- 
lar nature. Dr. Olbers, while engaged in searching for Ceres, had 
caretully studied the positions of all “the small stars lying near her path. 
On the 28th of March, 1802, after observing Ceres, he swept over the 
vicinity with an instrument termed a ‘comet seeker,” and was aston- 
ished to find a star of the seventh magnitude in a position where he 
was sure no star had been visible the preceding month. In less than 
three hours, he found that its place had changed. On the following 
evening he looked again for his star, and found that its motion was un- 
questionable. The elements of its orbit were soon determined by Pro- 
fessor Gauss, who found that its distance from the sun was nearly the 
same as that of Ceres; and it received the name of Pallas. 

A comparison of the relative magnitudes of the planetary orbits had 
suggested the existence of an unknown planet revolving between Mars 
and Jupiter. Instead of one planet, however, two had been discovered. 
Olbers remarked that there was a point where the orbits of these two 
bodies approached very near each other; and he conjectured that they 
might possibly be the fragments of a larger planet, which had been 
split i in pieces by some tremendous catastrophe ; ; and he intimated that 
there might be many more fragments which had not yet been dis- 
covered. He also inferred that. according to this theory, the orbits of 


all the fragments would have two common points of intersection situated - 


in Opposite parts of the heavens, through which every fragment must 
pass in the course of each revolution. He therefore proposed every 
month to search carefully the two points of the heavens in which the 
orbits of Ceres and Pallas were found to intersect each other. The 
speedy discovery of a third planet tended to confirm the truth of this 
hypothesis. 

On the Ist of September, 1804, Protessor fie ding discovered a small 
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star very near the place where Olbers had asserted that the fragments 
of the shattered planet must all pass. On the evening of the fourth he 
found that the star had changed its place. This planet was named 
Juno. Its orbit was computed by Gauss, who found its distance from 
the sun to coincide nearly with those of Ceres and Pallas. 

Stimulated by this new discovery, Olbers continued with unwearied 
assiduity to explore the two regions of the heavens already referred to, 
and, after three years of laborious search, his perseverance was crowned 
with suecess. On the 29th of March, 1807, he discovered a small star 
in a place where none had been found in his previous examinations. 
He soon satisfied himself that this object was a planet; and it received 
the name of Vesta. The elements of the orbit were determined by 
Gauss, who found its distance from the sun to be a little less than that 
of Ceres, Pallas, or Juno. 

Dr. Olbers continued his systematic examination of the heavens until 
1816, but was rewarded by no further planetary discoveries. 

In 1825, a fresh impulse was given to researches of this nature by 
the resolution of the Berlin Academy , to procure the construction of a 
series of charts showing the position of all stars down to the ninth mag- 
nitude situated within fifteen degrees of the equator. Only about two 
thirds of the charts contemplated in this great undertaking have yet 


been executed. 


After the discovery of Vesta, succeeded a long interval of thirty-eight 


years, during which the excitement created by these first discoveries 


subsided, and the search for new planets was generally abandoned. 
At length, in 1845, a fifth asteroid was announced by an observer 


hitherto unknown to fame, Hencke, of Germany. In 1847, the same 


observer announced a sixth asteroid, and from this time numerous ob- 
servers in every part of Europe devoted much of their time, while some 
devoted nearly all oftheir energies to the search for planetary bodies ; 
and discoveries at once multiplied with astonishing rapidity. Three 


| new asteroids were discovered in 1847, one in 1848, one in 1849, three 


in 1850, two in 1851, eight in 1852, four in 1853, and six have been 


brnouniced during the year 1854, making at the present time a total of 


| thirty-three. OF these thirty- three ten were first discovered by Mr. 
_ Hind, of London ; seven by Dr. Gasparis, of Naples; three by Luther, 


of Bilk; while Dr. Olbers, of Bremen, Hencke, of Driesen, Chacornac, 


of Paris, and Goldsmith, also of Paris, have each of them discovered 
two asteroids; and Piazzi, Harding, Graham, Marth, and finally Fer- 


guson, of our own National Obsers atory, have each discovered one. 
Moreover, in several instances, the same planet has been independently 


discovered by more than one astronomer. 


In scarcely a single instance could these discoveries be termed the 


result of accident. They have been the result of a laborious search 


expressly undertaken forthe discovery of these bodies. Mr. Hind, who 


has been the most successful explorer i in this field, nearly ten years ago 


commenced comparing the Berlin charts with the heavens, and began 


to map down for himself the stars in other regions of the ecliptic, W nich 
did not fall within the limits of the Berlin charts. Any discrepancy 


between the stars on the maps and the stars in the heavens was care- 
fully scrutinized: so that if a new star presumed to show itself within 
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the limits of the charts, it was at once pounced upon as an unlicensed. 
wanderer. 

The discoveries of Gasparis were also made partly by comparing 
the Berlin maps with the heavens, and partly by a series of observa- 
tions in zones of declination, made for the express purpose of finding 
new planets. Nearly all the asteroids have been discovered by a sys- 
tematic comparison of the visible state of the heavens, with the state as 
recorded in charts. 

The rapid discovery of twenty-nine new asteroids, after a barren 
interval of almost forty years from the discovery of Vesta, is calculated 
to excite surprise; but it is explained by the diminutive size of the new 
planets, and the great increase in the number of observers, as well as ° 
the use of more powerful instruments. Vesta appears like a star of 
the sixth magnitude, Pallas of the seventh, while Ceres and Juno are of 
the eighth. Of the twenty-nine asteroids more recently discovered, 
none of them, with perhaps two exceptions, are larger than the ninth 
magnitude, while several are as small as the tenth, and one or two 
scarcely, if ever, rise so high as the tenth magnitude. The reason that 
Olbers was not more successful in his search was that he employed a 
telescope of too feeble power, and did not extend his examination be- 
yond stars of the eighth magnitude. 

Some may conclude that the number of asteroids already known is 
so great that the discovery of additional ones is a matter of no interest, 
and is unworthy the attention of astronomers. I regard the question in 
avery different light. If only one planet had hitherto been discovered 
between Mars and Jupiter, our idea of the simplicity and perfection of 
the solar system would have been satisfied; and there might have been 
found ingenious minds attempting to prove by a priori reasoning, that 
no other planets could possibly exist, unless beyond the limits of the 
orbit of Neptune. But our theory of the solar system, although appa- 
rently simple, would not have been the true theory. Every new dis- 
covery shows the solar system to be more complex than we had 
supposed; and unless we prefer error (provided it has a show of sim- 
plicity) to truth, when it appears to our view complex, we shall value 
every new discovery in the solar system, because it promises to conduct 
us nearer to the true theory of the universe. Every new asteroid | 
which is discovered is a new fact to be explained. It presents a new 
test by which every theory is to be tried. The true philosopher, 
instead of regarding the rapidly increasing number of asteroids with 
indifference, will watch each new discovery with growing interest, in 
the hope that it may furnish the key to the true theory of the solar 
system. 

The existence of thirty-three planets revolving round the sun, at dis- 
tances closely allied to each other, and differing from all the other 
planets in their diminutive size, is one of the most singular phenomena 
in our solar system. This fact will appear the more striking if we 
draw a diagram representing the orbits of all the known planets in their | 
proper proportions. We shall find that while the orbits of Mercury, | 
Venus, the earth, and Mars are quite detached from each other, and | 
the orbits of Jupiter, Saturn, Uranus, and Neptune are separated by 
intervals which the imagination can scarcely grasp; between Mars 
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and Jupiter is a cluster of bodies whose orbits are so interlaced as to 
suggest the apprehension of frequent and inevitable collision. The 
orbit of Fortuna approaches the orbit of Metis within less than the 
moon’s distance from the earth, while the orbit of Massilia approaches 
almost equally near to the orbit of Astraea, and the orbit of Lutetia to 
that of Juno. 

It is evident then that these thirty-three small planets sustain to each 
other a relation different from that of the other members of the solar 
system. We see a family likeness running through the entire group ; 
and it naturally suggests the idea of a common origin. ‘This idea, as 
has been already stated, occurred to the mind of Olbers after the dis- 
covery of the second asteroid, and led to his celebrated theory, that all 
these bodies originally constituted a single planet, which had been 
broken into fragments by the operation of some internal force. Have 
Wwe any means of testing the soundness of this theory? 

If the earth should be broken into fragments by the operation of 
some internal force, (such for example as that which causes the erup- 
tion of a volcano,) the fragments might be projected in various direc- 
tions, and with very unequal velocities, but each would describe an 
ellipse; of which the sun would occupy one of the foci; if we except 
the extreme but possible case of a fragment projected with such a ve- 
locity as to carry it beyond the limit of the sun’s attraction. If we 
leave out of view the disturbance arising from the mutual attraction of 
the planets, which produces only minute effects, each fragment would 
continue to describe the same ellipse in its successive revolutions about 
the sun; in other words, these ellipses would all have a common point of 
wmtersection. The same conclusion must hold true for the asteroids, 
according to the theory of Olbers. The question, of course, arises, have 
the orbits of the asteroids a common point of intersection? A single 
glance at a diagram of these orbits will settle this question in the nega- 
tive. But it is replied that the orbits of the planets are disturbed by 
their mutual attraction: these orbits should or¢ginally have had a com- 
mon point of intersection; but at each revolution they suffer a slight 
displacement, until in the lapse of time the position of the orbits has 
become so completely changed as to leave scarcely a trace of their 
original intersection. Is such a result possible? A few simple consid- 
erations will satisfy us that if the orbits of the asteroids ever had a 
‘common point of intersection, such a result must have belonged to a 
period of time indefinitely remote. 

The line in which the plane of a planet’s orbit intersects some 
other plane, selected for common reference, is called technically the 
line of the nodes. If the asteroid orbits ever had a common point of 
intersection, all the nodal lines upon one of the orbits must have 
coincided. Now, as two of the asteroid orbits are inclined less than 
one degree to the earth’s orbit, we will, for greater convenience, em- 
ploy the latter as the plane of reference. On referring to a table of the 
planetary elements, we see that the ascending nodes of the asteroids 
are distributed, though unequally, through the four quadrants of the 
circle. Ten of them lie in the first quadrant, twelve in the second 
quadrant, seven in the third, and four in the fourth. The nodes of all 
the planetary orbits are in constant motion; but the motion for a single 
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year is extremely small. The annual motion of the node of Mercury 
is ten seconds; that of Venus is twenty seconds; Mars twenty-five 
seconds, &c. The most rapid motion found in the nodes of any of the 
asteroid orbits, as far as the computation has been made, is about fifty 
seconds a year. If we suppose the nodal lines of all these orbits to 
move steadily toward each other, it would require, in some of them, a 
motion of fifty seconds a year, continued for more than six thousand 
vears, to bring them to a coincidence. 

It must also be observed, that not only must the nodes of all the 
asteroids coincide, but the distance of the planets from the sun must be 
the same at that instant. Now, the distances of these bodies from the 
sun, when at their nodes, differ by more than a hundred millions of 
miles; so that, to bring them all together, requires something more than 
a change in the position of the nodes. We may bring about a coinci- 
dence in the case of some of the asteroids, by supposing the longer 
diameter of the elliptic orbit to change its position, without disturbing 
the plane of the orbit. Such a change does really take place in the 
case of every planetary orbit, but with none of the larger planets does 
it exceed twenty seconds a year. In the case of one of the asteroid 
orbits, this motion has been found to amount to seventy seconds a year ; 
but, even with this motion, it would require the lapse of five thousand 
years to bring about an intersection in the case of many of the asteroid 
orbits. When, now, it is remembered that, in order to give a common 
point of intersection to these thirty-one orbits, all the nodal lines must 
coincide, and, at the same instant, all the distances from the sun must 
be equal to each other, we must be prepared to admit that such an oc- 
currence could only have taken place myriads of years ago. 

The preceding difficulties, however, are small, in comparison with 
another which remains to be stated. The orbit of Hygeia completely 
encloses the orbit of Flora, and, indeed, several other orbits, and would 
still enclose them, although the greater diameter of each of them were 
revolved through an entire circumference—since the least distance of 
Hygeia from the sun exceeds the greatest distance of Flora. The 
same is true of Themis, as compared with Flora, and several other 
orbits. The least distance of Hygeia from the sun exceeds the great- 
est distance of Flora by more than twenty-five millions of miles. In order 
to render an intersection of these orbits possible, we must suppose a 
great variation of the eccentricity. But the change of eccentricity of 
the planetary orbits is exceedingly slow, and the present rate of increase 
of the eccentricity of Vesta must be continued twenty-seven thousand 
years, to render the aphelion distance of that planet equal to the peri- 
helion distance of Hygeia. Moreover, the eccentricity of the orbit of 
Vesta is now increasing, which implies that in past ages the interval be- 
tween Vesta and Hygeia must have been greater than it is at present; 
whence the conclusion appears irresistible, that the orbits of Vesta and 
Hygeia cannot have intersected for several myriads of years. When the 
secular variations of the elements of each of the asteroids have been 
computed, astronomers will be able to assign a limit of time, beyond 
which the intersection of all the asteroid orbits must have occurred, if, 
indeed, such an intersection ever took place. The discovery of many 
of these bodies is so recent that, as yet, there has not been sufficient 


THE SMITHSONIAN INSTITUTION. 143 


time for such a computation; but, from what we already know, we 
hazard little in venturing the opinion, that when this computation shall 
be made, it will appear that, if the asteroid planets ever composed a 
single body which exploded, as Olbers supposed, such explosion must 
have occurred myriads of years ago. Indeed, the discovery of such a 
host of asteroids seems to have stripped the theory of Olbers of nearly 
all the plausibility it possessed when it was originally proposed; and it 
would seem hardly less reasonable te suppose that the earth and Venus 
originally constituted but one body, than to admit the same for the 
thirty-three asteroids. 

But, if we reject the theory of Olbers, what do we conclude? That 
the asteroids bear no special relationship to each other? Do they not 
all clearly indicate a family resemblance? And, if so, how do we ac- 
count for this relationship ? 

There are several reasons for believing in some peculiar relationship 
between the asteroids. 

1. Unlike the other planets of our system, they are all of diminutive 
size—the largest of them hardly exceeding one or two hundred miles in 
diameter. M. Leverrier, after a close examination of the nature and 
amount of the influences exerted by the entire group of asteroids upon 
the planets Mars and the earth, has arrived at the conclusion that the 
sum total of the matter constituting the small planets between Mars and 
Jupiter, including undiscovered as well as known asteroids, cannot ex- 
ceed about one fourth of the mass of the earth. 

2. The asteroids, in their position, occupy a zone entirely distinct 
trom the other planets of the solar system. Between the orbits of Ju- 
piter and Saturn, as well as between Saturn and Uranus, is an immense 
interval, furnishing space enough for a host of little bodies to circulate 
around the sun; but in not a solitary instance has any such body been 
found, except between Mars and Jupiter. Some may attempt to ac- 
count for this circumstance, by saying that astronomers have long been 
watching exclusively this portion of space, and have left all other re- 
gions entirely unexplored. An exploration conducted upon such a prin- 
ciple is simply a physical impossibility. Ifthere were a small planet 
between the earth and Mars, it would have stood the same chance of 
detection, in the explorations of the past ten years, as if it were situated 
between Mars and Jupiter; and, indeed, it would have stood a better 
chance of detection, inasmuch as it would appear of greater brightness 
on account of its proximity to us. If there were a small planet circu- 
lating between Jupiter and Saturn, it would have stood the same chance 
of detection as if it had been placed this side of Jupiter, except that it 
would appear somewhat fainter on account of its increased distance. 
The fact that we have discovered thirty-three small planets between 
Mars and Jupiter, and not a solitary one in any other portion of the 
solar system, points to something special in this region of the heavens. 
Ir. other words, we have discovered a limited zone of little planetary 
bodies, and have not been able to discover a single body of the same 
class situated out of this zone. 

3. The orbits of these little bodies present some special peculiarities. 

The ascending nodes of the orbits are not distributed uniformly 

through the zodiac. The ascending nodes of twenty-two orbits are 
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included within the space of 180 degrees; while only eleven are left 
for the remaining 180 degrees of the zodiac. A similar remark ap- 
plies to the position of the perihelia. In the first half of the zodiac 
we find twenty-five perihelia, while only eight remain for the other 
half of the circumference. We could not have anticipated any such 
bias in the orbits if they had always been entirely independent of each 
other. 

4, But the most striking peculiarity of these orbits is, that they all 
lock into one another like the links of a chain, so that if the orbits are 
supposed to be represented materially as hoops, they all hang together 
as one system. ‘The orbits of Hygeia and Themis being the largest 
of all the orbits, completely enclose nearly all of them, and lock into 
but a small number; while the orbits of Massilia, Astrzea, Pallas, &c., 
lock into nearly all of the orbits, so that if we take hold of the orbit of 
Hygeia, which we fancy to bea material hoop, it will support the orbits 
of Iris, Thalia, Calliope, and two or three others, while these in turn 
lock into and support all the rest. Indeed, if we seize hold of any 
orbit at random, it will drag all the other orbits along with it. This 
feature, by itself, sufficiently distinguishes the asteroid orbits from all 
the other orbits of the solar system. 

If we reject the theory that these asteroids were originally united 
in one solid body, it seems, nevertheless, difficult to avoid the conclusion 
that similar causes have operated in determining the orbits of this zone 
of planets. It is impossible to assign any cause for these resemblances 
without adopting some theory respecting the origin of the solar system. 
The theory of gradual condensation, as developed by Laplace in the 
nebular hypothesis, affords at least a plausible explanation of these 
phenomena. 

, Laplace supposes that the matter composing the bodies of our solar 
system, originally existed in the condition of an immense nebula, ex- — 
tending beyond the limits of the most distant planet—that this nebulous 
mass had an exceedingly elevated temperature, and a slow rotation on — 
its axis—that the nebula gradually cooled; and as it contracted in di- 
mensions, its velocity of rotation, according to the principles of me- 
chanics, increased, until the centrifugal force arising from the rotation, 
became equal to the attraction of the central mass for the exterior zone, 
when this zone necessarily became detached from the central mass. As 
the central mass continued to contract in its dimensions, and its velocity 
of rotation continued to increase, the centrifugal force again became 
equal to the attraction of the central mass for the exterior zone, and a 
second zone was detached. Thus a number of zones of nebulous 
matter were successively detached until, by gradual condensation, the | 
central mass became of comparatively small dimensions and great — 
density. 

The zones thus successively detached would form concentric rings | 
of vapor, all revolving in the same direction round the sun. If the | 
particles of each ring continued to condense without separating from | 
each other, they would ultimately form a liquid or a solid ring. But 
generally each rmg of vapor would break up into separate masses, 
revolving about the sun with velocities slightly different from each | 
other. These masses would assume a spheroidal form: that is, they k 
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would form planets in the state of vapor. If one of these masses were 
large enough to attract each of the others in succession to itself, the 
ring of vapor would be converted into a single spheroidal mass of vapor, 
and we should have a single planet of | great mass for each zone of 

vapor detached. But if no one of these masses had a prepondere ating 
size, they would all continue to revolve about the sun in independent 
orbits, and would form a zone of little planets such as we have actually 
discovered between Mars and Jupiter. 

With regard to the actual number of bodies belonging to this zone 
of planets, we can do little more than hazard a pl: uusible conjecture. 
Already we have one asteroid of the sixth magnitude, one of the sev enth, 
four of the eighth, eighteen of the ninth, and nine of the tenth or 
eleventh. It would require four hundred bodies as large as the largest 
of the asteroids, to make a body one fourth of the size of the earth; 
and, according to Leverrier, the sum of all the asteroids cannot ex- 
ceed this limit. When we consider the shortness of the period during 
which stars below the eighth magnitude have been systematically ob- 
served, we see room for the discovery of several more planets of the 
ninth magnitude, and perhaps three or four hundred more of inferior 
dimensions. 

With such a wonderful field of probable discovery inviting the 
explorations of astronomers, may we not hope that the enterprize of 
America will claim its share of the labor of this research? ‘The rapid 
progress which the last few years have witnessed in our country, both 
in the fatilities for observation, and in the number of active observers, 
is one of the most encouraging signs of the times. It is scarcely a 
quarter of a century since the first telescope, exceeding those of a 
portable size, was imported into the United States ; and the introduction 
of meridional instruments of the large class is of still more recent date. 
Now we have one telescope which acknowledges no superi or; and we 
have several which would be esteemed worthy of a place in the finest 
observatories of Europe. We have also numerous meridional instru- 
ments of dimensions adequate to be employed in original research. 
These instruments have not been permitted to remain unemployed. 
At the Observatory in this city, and also at Cambridge, extensive cata- 
logues of stars are now in progress; while nearly every known mem- 
ber of our solar system has been repeatedly and caretully observed. 
These observations are all permanently recorded by a simple touch of 
the finger upon a key which closes an electric circuit—a method re- 
cently | introduced at Greenwich Observatory, and known everywhere 
throughout Europe by the distinctive name of the American method. 

Numerous, important, and striking discoveries have been the result 
of this astronomical activity. A host of comets have been indepen- 
dently discovered on this side of the Atlantic; and among them three, 
at least, were observed here before they were seen in Europe. The 
two nebulz which have been longest and best known, and which 
have attracted the wondering gaze of every astronomer since the inven- 
tion of the telescope, were never adequately figured until an aunenies 
eye saw them, and an American pencil depicted them. The planet 
Saturn, which, for many years, was made the subject of special study 
by the elder ie rcekel with his wonderful means of observation, first 
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revealed to American scrutiny a new ring, and an eighth satellite. The 
novel spectacle of a comet divided into two nearly equal portions was 
first witnessed by American eyes; and an American observer has 
added one to the long list of planetary discoveries. 

It is gratifying to reflect that while the great powers of Europe are 
contending in mortal strife, and misery marks the progress of their 
arms, the astronomers of England are allies not only to the astronomers 
of France, but to those of America, of Germany, and of Russia also. 
The triumphs of science are bloodless and do not endanger the peace 
of nations. Let the New World contend with the Old in a generous 
emulation—not for the conquest of disputed principalities or fortified 
cities—but for a holier and a nobler conquest—the conquest of the 
skies. 
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THE AMERICAN FIRE-ALARM TELEGRAPH. 





BY WILLIAM F. CHANNING, M. D., OF BOSTON, MASSACHUSETTS. 





There are few positions more imposing than to stand at the capital 
of a country like our own, made up of confederated States, each State 

made up of confederated counties, each county perhaps made up of 
confederated townships; every part, from the least to the greatest, 
conspiring to form an organized whole—one nation, one people. From 
such a centre it is natural to look abroad over the fair land, at territo- 
ries and commonwealths, at cities and hamlets, whose interests and 
national life are thus interwoven into one, and to ask what are the 
laws and what the means of organization by which civilization attains 
these her great ends? It is natural, from such a point of view, to in- 
quire into the general laws of relation by which parts are intelligently 
bound together to form a composite whole for some end of use or 
beaity, that is, the laws of relation by which every organization, 
every mechanism, in the high sense of that word, is formed. ‘The 
material universe, with its majestic movements of suns, stars, planets, 
light, heat, winds, tides, seasons, is such a mechanism, actuated 
ever by the infinite Power, shaped and guided by the infinite Wis- 
dom, animated by the infinite Love. The power which went forth 
at creation established the universe, with all its beauty and capacity, 
by the intelligent combination of outward parts. By the marriage of 
elementary atoms, by the joining of lesser unities to form greater, in 
accordance with a principle of absolute order and harmony, nature 
took her perfect form. With this type of creation ever before us, the 

manifestation of Godin his works, let not the word mechanism, if it effects 
only the humblest organization of material elements, appear to us low 
or unworthy. Whoever, in practical science, attains a result of human 
use, by the intelligent combination of outward parts, emulates, in his 
degree, the creatine wisdom, which, in the language of an apocryphal 
writer, hath made all things by number, measure, ert weight. 

In the organization of states and municipalities, the object or end in 
view, the formative principle, is some ideal of human lite and society, 
some thought or ¢ aspiration for freedom, justice, brotherhood ; but the 
embodiment of these is an outward frame-work of Sa ilimation, the 
highest mechanism to which human thought and human hands have 
ever been applied, requiring the perfect relation of parts, and methods 
of communication and intercourse arranged and governed by an ab- 
solute law of order. It is here that Science Becomes the great instru- 
ment of Civilization. 

In the early history of this country, the thirteen colonies stretched 
along the sea-coast, and commerce joined their interests and established 
a common circulation between them. 'The sailing vessel—the clipper- 
schooner—then measured the possible rate of intercourse and capacity 
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of co-operation between those States. A languid life existed; a weak 
Confederacy in the outset was formed, proportioned to their outward 
means of communication and organization. A few centuries earlier 
than this, before navigation and other arts of locomotion had made 
much progress, each settlement on the coast would have been the 
centre of a small jurisdiction, with still less power of co-operation or 
union with its neighbors; science would have slept; events would have 
been slow ; the human mind, for the most part, stagnant; civilization in 
abeyance; man isolated in industry and social sympathy from his fellow 
man. 

At the time of the formation of the American Constitution our fathers 
looked with anxiety at what seemed to them an immense territory, 
though now but a small fraction of this republic, and asked if veins and 
arteries could ever ramify through this body politic, and interfuse the 
whole system with a common life-blood. “To increase the difficulty 
and danger, new territory was added, new States in the interior of the 
country came in; but, at the same time, the genius of civilization and 
the providence of God gave to us the realization of the dream of the 
poet in the invention of the steamboat. A new means of relating men 
to each other, of combining their industry, of introducing the era of peace 
and good will upon earth, was discovered. Wherever the great rivers 
penetrated the heart of the continent, there quick communication could 
be had with the centres of government, industry, and commerce 
throughout the land. 

A few years later, and our population, v with the instinct 6f freedom, 
spread still further over the prairies and into the wilderness. The na- 
tion was again outgrowing its means of intercommunication and com- 
mon life, when the railroad and steam-car were invented, and again the 
continuance of the commonwealth became possible ; the confederated 
republic had a new lease of life by virtue of the application of science 
to civilization. 

Still later our empire spread to the Pacific and stretched three thou- 

sand miles across the American continent. Different oceans washed its 
two shores. Our faces on the Atlantic coast were turned eastward, 
our brothers on the Pacific looked westward, and the Rocky mountains 
rose between. By steamboat or railroad, weeks must now intervene in 
the communication between distant parts of this mighty organization of 
confederated municipalities and States. The veins and aifenics were 
provided, but the living nation had yet no nervous system to flash com- 
munication from one part to another, and to combine the whole into an 
organized body, which might, in its capacity for future expansion, 
facie the whole race, and inhabit the whole earth. Before this 
time of need had fully arrived, the electric telegraph received its most 
important development, and was introduced into America. 

The electric telegraph is thus the nervous system of this nation and 
of modern society, by no figure of speech, by no distant analogy. Its 
wires spread like nerves over the surface of the land, interlinking dis- 
tant parts, and making possible a perpetually higher co-operation 

among men, and higher social forms than have hitherto existed. By 
means of its life-like functions the social body becomes a living whole, 
and each of its new applications marks a step in the organization of hu- 


man life. 
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We are thus conducted to the result of the highest philosophy : that 
society, in its form of organization, is human, and that it presents in its 
progressive development | continually higher analogies with the laws of 
individual being. In passing from these general principles to scientific 
detail, in the illustration of the municipal fire-telegraph, we shall find 
some of these analogies presenting themselves in still more definite and 
striking forms, thereby setting their seal of confirmation on the natural 
arr angement of the system of telegraphic organization, which is the spe- 
cial subject of the lecture this evening. . 

Soon after the first introduction of the electric telegraph into this 
country, I conceived the idea of the municipal telegraph, as distin- 
guished from the common form of telegraph connecting distant places. 
The telegraph, as you know, usually consists of a galvanic battery or 
generator of electricity in one city or town, and insulated wires or elec- 
trical conductors going out thence and proceeding to a register or tele- 
graphic instrument in another city or town, which instrument indicates 
every electrical wave or impulse that is sent over the wires from the 
distant extremity of the line. This requires that there shall always be 
what is called a “circuit” of electrical conductors—that is, that the 
electric current shall have the opportunity of going out from one pole of 
the battery, through one conductor to the distant register, and returning 
through another conductor to the other pole of the battery. When this 
66 | is completed, an electrical wave or current immediately be- 
gins to pass through the conductors, though they may be hundreds of 
miles in léngth ; and when the ‘‘circuit”’ he broken anywhere, it ceases 
to pass. All telegraphic signalizing is thus effected by alternately 
completing and breaking the circuit at suitable intervals. 

The municipal telegraph, while it employs the same essential condi- 
tions, adopts a very different arrangement. Its function is not to con- 
nect distant towns or independent centres of Jife and activity with each 
other, but it is to organize a single city or town so as to bring every 
subordinate part into relation with its centre of government and direc- 
tion. Its purpose is to multiply pomts of communication, to cover the 
surface of the municipal body as thickly, if you please, with telegraphic 
signalizing points as the surface of the human body is covered with 
nervous extremities or papillee, the whole being intelligently connected 
into a system by which the municipal body s shall understand itself in 
every part, and shall have a common life and vital functions for its own 
essential purposes. 

‘The coramon telegraph is linear—it is a “line” of telegraph. The 
municipal telegraph is the application of the telegraph. to a surface, 
making it cover a space with telegraphic nerves and papille as thickly 
as required, to furnish a complete organization. The common telegraph 
connects distant points, as its very name implies, the more distant the 
better to illustrate its Shaler The municipal telegraph contemplates 
the linking together of a multitude of near points, the nearer the better 
to illustrate the peculiarity of the system. ‘The common telegraph con- 
nects two independent centres of life and activity. "The municip yal tele- 
graph connects a multitude of Paice te points with one centre, and 
makes the position of those points dependent upon the centre and the 
needs of the system. 
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The occurrence of a fire in a city is one of the exigencies in which 
rapid and intelligent co-operation is necessary between the members of 
the municipal body. As our warehouses, manufactories, and public 
buildings are constructed, the extent of a conflagration depends to a 
great extent upon whether it is reached by the fire department within a 
short time or not. The first ten minutes in directing the alarm is 
worth hours afterwards. In organizing a system of fire alarms it be- 
comes, therefore, necessary that every locality in a city shall have the 
means in its immediate neighborhood of notifying the existence ofa fire. 
In order that this may be done systematically and under organic direc- 
tion, it is necessary that this notification should be sent, in the first in- 
stance, to a common centre, which will naturally be at the city hall; 
and it is further necessary that the means should exist of giving thence 
an instantancous, definite, and public alarm of fire. 

The first requisite for a fire telegraph is certainly in its means of 
communication. What, then, are the safeguards of the municipal tele- 
eraph by which its indications may be made always reliable, and b 
which interruption, by accident or design, may be rendered improbable 
or impossible? These are the use of strong well-insulated wires, car- 
ried over the houses and attached to lofty and well selected buildings ; 
the use of duplicate wires, following different routes, between all the 
stations, so that if one wire is broken from any cause, another and dis- 
tant wire may still continue the circuit; and the dispensing entirely 
with the use of the ground as any part of the circuit, as used in com- 
mon telegraph lines. Instead, also, of using, in a municipal telegraph, 
one great circuit which should traverse a whole city, a number of lesser 
circuits may be used, radiating from the centre, like the petals of a 
flower; so that if one circuit should be interrupted, all the others would 
still be intact and operative. These safeguards prove sufficient in 
practice to make the municipal telegraph the most certain means of 
communication which has yet been devised, under all conditions of 
weather and season. 

In June, 1845, nearly ten years ago, I first published a notice of the 
fire-alarm telegraph, involving, essentially, the principles and_safe- 
guards upon which it has since been constructed. No definite action 
was taken upon it until 1848, when the subject was brought before the 
city government of Boston by the mayor, and two machines for striking 
the city bells from a distance, by means of the telegraph, were con- 
structed under direction of Moses G. Farmer, esq., one of the ablest 
and most ingenious telegraphic engineers in the country.* One of 
these machines was placed in the belfry of the Boston city hall and 
connected with the line of telegraph extending to New York. Under 
these circumstances the operator in New York, by tapping on his finger- 
key, struck the bell on the city hall a number of times, and, according 
to the newspapers of that day, thus originated a false alarm of fire in 
Boston. This was the first illustration of the capacities of the fire- 
alarm telegraph. 


The matter slept, however, till 1851, when I brought the system 








* These original machines were exhibited, with other apparatus, in delivering this lecture ; 
but for the sake of connexion, reference to the experimental illustrations will be excluded 
from this written report. 
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formally, and with specific plans, before the city government of Boston, 
and urged their action as due to science and to the public interest. 
This city government, unlike many others, induced only by the state- 
ment of scientific truth, voted ten thousand dollars to test a system 
wholly untried, and without precedent in the world. The mechanism 
and construction were placed in the hands of Moses G. Farmer, esq., 
and in 1852 were brought by him into thorough and successtul opera- 
tion. The American fire-alarm telegraph, in its development as a 
practical system of organization, tested now for nearly three years, 
should thus always be ascribed to Mr. Farmer equally with myself. 

It has been stated that the conditions of the fire-alarm telegraph re- 
quire that information should, in the first place, come in from any part 
of the circumference or surface of a city to its centre, and that thence 
an alarm should go out in a definite form to the public. 'The organiza- 
tion of a city under the system is as follows: 

From the central station, at the city hall, go out wires over the 
house-tops, visiting every part of the city, and returning again. These 
are the signal circuits, by which the existence of a fire is signalized 
from any part of the surface of the city to the centre. Strung on these 
circuits, or connected with them, are numerous signal boxes, or signal- 
izing points, of which there may be one at the corner of every square. 
These are cast-iron, cottage-shaped boxes, attached to the sides of the 
houses, communicating, by means of wires enclosed in a wrought-iron 
gas-pipe, with the signal circuit overhead. On the door of each signal- 
box the number of the fire district, and also the number of the box or 
station itself, in its district, are marked, and the place in the neighbor- 
hood where the key-holder may be found is also prominently notified. 
On opening the door of the signal-box a crank is seen. When this is 
turned it communicates to the centre the number of the fire district and 
of the box, and nothing else. Repeated turns give a repetition of the 
same signal. By this means any child or ignorant person who can 
tarn a coffee-mill can signalize an alarm from his own neighborhood 
with unerring certainty. 

Connected with the signal circuits at the central office, where they 
all converge, are a little alarm-bell and a register, which notifies and 
records the alarm received from the signal-box. The galvanic bat- 
tery which supplies all the signal circuits is also placed at the central 
station. Ifa fire occurs near signal-box or station 5, in district 3, and 
the crank of that box is turned, the watchman or operator at the cen- 
tral station will immediately be notified by the little bell, and will read 
at once on his register the telegraphic characters which signify district 
3, station 5. The characters used in the fire telegraph are a group of 
dots to indicate the district number—as three dots for district 3, and a 
group of dots and lines to indicate, by arbitrary characters, the station 
number. ‘Thus a line and two dots may indicate station 5. These 
alternate on the record, and are repeated as often as the crank is 
turned. 

The register used at the central station is generally the Morse regis- 
ter; which I recommend, in connexion with the system, as being most 
in harmony with its principle of operation. 

We have traced the alarm of fire from a signal-box into the central 
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station. How shall the’alarm be given from that centre to the public? 
From the central station proceed alse several circuits of wires, called 
alarm circuits, Which go to the various fire-bells throughout the city, 
and which are connected with striking machines similar in character 
to the striking machinery of a clock, “but Liberated be y telegraph. The 
operator at the central station is enabled, by the mere touch of his fin- 
ger upon a key, to throw all the striking machines into simultaneous 
action, and thus give instantaneous public alarm. 

By what precise mechanism is this effected at the alarm-bell sta- 
tions? The heavy hammers may be raised above the bells by any 
force which can be conveniently applied, as bya weight which may be 
wound up by hand. But in all cities where the water is confined under 
pressure in the mains, it will supply, by means of the eccentric water 
engine, known familiarly under the name of the ‘“‘ water meter,” the 
power necessary to wield the heavy hammers with the greatest facility. 
But how are hammers of one or two hundred pounds weight to be 
tripped by telegraph? ‘To effect this readily Mr. Farmer invented his 
electro-magnetic escapement, one of the most beautiful and original of 
recent mechanical applications. In this escapement the clectro-mag- 
net, when it becomes charged by the galvanic influence received fens 
the central station, attracts the little piece of soft iron or armature in 
front of it, which supports a small lever poised nearly vertically, and 
weighted with a little ball at its upper end. This lever and ball, when 
tripped by the withdrawal of the armature, acquires sufficient mo- 
mentuin to strike up the detent of the train of wheels which, in their 
revolution, raise the hammer and then allow it to fall. A single blow 
of the hammer follows each electrical impulse sent from the central 
station, and the revolution of the train of wheels raises also the falling 
lever into its place and catches it again on the armature lever, ready 
to be disengaged or tripped for another blow. 

At the central station, connected with the alarm circuit, is a galvanic 
battery and an instrument for completing the circuit of that battery, 

called the district keyboard. This is constructed with several keys, 
corresponding to the numbers of the fire districts in the city. If you 
depress any of these the machinery inside commences to move, and the 
circuit is completed at such intervals as to strike and repeat on the 
distant alarm bells the district number represented by that key with 
suitable pauses between. 

We Tas that the operator at the central station received the 
signal of fire from district 3, station 5. He now places his finger on 
the key of district 6, in the keyboard. Instantly all the alarm bells in 
the city begin to strike synchronously the district number three, and 
continue, no matter what their number or what the weight of their 
hammers, so long as that single finger rests on that key. 

But the operator has a finger key before him connected with the 

signal circuits, by which he can answer back and strike a little electro- 
magnet, armature, and. bell, enclosed in each signal box. He has re- 
ceived a signal of fire from district 3, station 5. While his hand rests 
on the key of district 3 he taps occasionally five times on the return key 
of the signal circuits, which I have just described. The little bell in 
each signal box, at the corner of every square, strikes five. ‘The fire- 
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man listens to the public alarm bells and gets from them the number 
of the district; he runs by the nearest signal box and listens a moment 
to gather the station number from its little signal bell, and he now 
knows that the fire is at district three, station five. He directs his own 
motions and his engine, from the start, to within, perhaps, one hundred 
yards of the fire. 

No other system has ever attempted to localize a fire more precisely 
than by the district number ; and in some cities, like New York, the 
districts may be two miles long. 

In all previous systems there has been a delay, first im getting an 
alarm from the fire to the bells, and, second, in finding the place of the 
fire in the district after the alarm was given, and reaching it by the 
shortest route. By the fire telegraph both district and station are pub- 
licly notified; the one by the alarm bells, the other by the signal baxes. 

Let us now consider tor a moment the analogy between the munici- 
pal organization thus described and the nervous organization of the in- 
dividual. A coal of fire falls upon my hand; one of the nervous ex- 
tremities, or papillee, the ‘signal box” of the part, sends instantly its 
own special signal, by means of a nerve of sensation or signal wire to 
the brain, where the existence and locality of the lesion is at once re- 
cognized. An act of intelligence and volition ensues. The watchman 
af the central station, or brain, does his part. An impulse to motion is 
sent out over the proper motor nerves, or alarm wires, and muscles are 
called into play in a suitable manner to remove the cause of injury, justas 
the electro-magnetic muscles and iron limbs in the bell towers are 
thrown into suitable and related action to the original cause and place 
of alarm. 

The telegraph, in its common form, communicating intelligence be- 
tween distant places, performs the function of the sensitive nerves of the 
human body. In-the fire telegraph it is made to act for the first time 
in its motor function, or to produce effects of power at a distance; and 
this is also connected with the sensitive function, through a brain or 
central station, which is the reservoir of electric or nervous power for 
the whole system. We have thus an ‘excito-motory” system, in 
which the intelligence and volition of the operator at the central station 
come in to connect sensitive and motor functions, as they would in the 
rase of the individual. ' 

The conditions of municipal organization absolutely compelled the 
relation of circuits which has been described. The analogy with the 
laws of individual lite was not perceived until after the system was 
evolved, and it came then as a confirmation of the correspondence of 
the system to natural law, and of the necessity of the arrangement as 
a means of order. 

I should not be precluded from saying in this place, what historic 
truth at this time requires, that the development of the “ motor func- 
tion” of electricity, or of the means by which electro-magnetic power 
can be exerted at a distance, is due to the early experiments of the 
Secretary of this Institution, Professor Henry, whose discoveries in 
electro-magnetism and especially of the quantity and intensity of the 
magnet in 1830, laid the foundation for all subsequent forms of the 
electro-magnetic telegraph, and made subsequent steps comparatively 
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easy. In the publication of these experiments, the induction of the 
electric telegraph as thenceforth possible was distinctly made by him ; 
and ata period not much, later, weights were released and bells rung 
by him at a distance by electric influence transmitted through long 
conductors. 

In Boston, where the fire-alarm telegraph has been in successful ope- 
ration for nearly three years, a star of wires is seen radiating from the 
top of the city building. These are the signal circuits connecting into 
one system forty-six signal boxes scattered over the city, and the alarm 
circuits connecting twenty-four belfries on church, school and engine 
houses. <A few large bells would be preferable to this multiplicity of 
smaller ones, but this whole number are struck by the touch of a single 
man’s finger in the central station. For the sake of economy in battery 
ena the district keyboard is so arranged as to throw the battery on 
the four alarm circuits separately, but in rapid succession at each blow. 
Practically, the bells strike together or as much so as is desirable. At 
night, sometimes out of the profoundest stillness, the district number 
will suddenly strike upon the ear in a chime of perhaps eight or ten 
bells, their sound coming in one after the other in proportion to their 
distance from the ear, but always in an invariable succession at each 
blow. Then the alarm ceases and the whole city is as suddenly silent. 

The operator at the central station is sometimes able to throw the 
bells on, and tap back to the signal boxes before the originator of the 
alarm has ceased to turn his crank in the immediate neighborhood of 
the fire. As soon as the bells strike, groups of persons will be seen 
clustering round each signal box to listen to the tapping of the station 
number, and it is soon known to the whole fire department exactly 
where the alarm originated. 

The battery employed on the Boston signal circuits is Farmer’s 
protected Grove’s battery, which keeps in action several weeks or 
even months without being replenished. Instead of a galvanic battery 
on the alarm circuits, a large magneto-electric machine has been re- 
cently substituted, which is driven by a water meter, and which fur- 
nishes the electric current by which the bells are rung. 

The heaviest hammer in the system at Boston weighs one hundred 
pounds, and it is wielded by the Cochituate water at an expense of 
only one gallon for each blow, and tripped by telegraph from a distance 
of two miles. By virtue of the electric current and the pent up water, 
this bell, and others associated with it, might be rung in measured 
strokes from the beginning to the end of the year by the pressure of a 
single man’s finger in a distant room. 

All of the stations in Boston aré provided with “lightning catchers” 
or ground conductors for atmospheric or induced electricity. Hence 
an incidental protection from lightning commensurate with the extent 
of the network of wires above is obtained for the city. When these 
ground conductors have been temporarily removed from the alarm-bell 
stations, a flash of lightning has been occasionally followed by a single 
blow from one or more of the bells. But where the lightning catchers 
have been in place, they have proved sufficient, except in rare instances, 
to divert atmospheric or induced currents from the electro-magnets 
to the ground. No practical or serious inconvenience has resulted 
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from this source. But it has occasionally been a matter of curiosity 
and interest to hear the lightning thus tolling the alarm bell. 

The total loss by fire under the telegraph fire-alarm system, accord- 
ing to the accurate ‘“‘ Report of the Boston Fire Department for the year 
1854,” was only $150,772, or less than one dollar for every inhabitant ; 
a loss which, for its small amount in so compact and wealthy a city, 
cannot be paralleled in America. 

Out of 195 alarms of fire in Boston in 1854, twelve are recorded as 
false; but at least s7z of these were from supposed fires, leaving only 
six unaccounted for. The whole number of alarms and the proportion 
of false alarms have been greatly diminished by the system. Science 
can make no contribution to civilization without the requisite social 
conditions. ‘The trust of the fire telegraph system, in this case was 
placed in the hands of the citizens, and it has yielded to them its full 
fruits without abuse. This may deserve perhaps to be chronicled as 
an instance of well rewarded confidence in the sobriety and capacity for 
self-government of the American people. The signal box, which is the 
sensitive extremity of the system, may be-protected by various methods 
according to social requirements. In Boston it has been guarded by 
putting it in the most public place and exposing it to the fullest light. 

The fire-alarm telegraph contains alsothe elements of a perfect police 
system. In addition to the crank for alarm, every signal box is provi- 
ded with afinger key, by means of which communications in the ordinary 
telegraphic method can be sent to the central station, and an answer 
can be returned from the centre and read by sound from the little bell 
in the signal box. 

The mechanism of the fire telegyaph is arranged and disposed for 
the purpose of preserving wealth, the fruit of human industry and of 
nature’s bounty, from destruction. It therefore accomplishes an end of 
human use. But more than this, it is a higher system of municipal 
organization than any which has heretofore been proposed or adopted. 
In it the New World has taken a step in the forms of civilization in 
advance of the Old. 
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BY PROFESSOR HENRY REED, OF THE UNIVERSITY OF PENNSYLVANIA. 


[The publication of these lectures will awaken in the sympathizing 
hearts of many of their readers a painful reminiscence of the loss in 
the Arctic of their amiable and gilted author. | 


T HEY Nor ON: 


FIRST LECTURE. 


The subject upon which I propose to address you is the growth of 
the American Union during the colonial era of our history. In treating 
such a subject, at the present time, it is my desire to say, in the first 
place, that I shall purposely forbear speaking of the Union as it now 
exists, with its manifold and countless blessings, its present estate, and 
its prospects. It is the retrospect which I intend to turn to, and in 
that retrospect there is abundance both of admonition and encourage- 
ment for all after time, much to inspire a thoughtful loyalty to the 
Union, and a deep sense of responsibility for each generation coming 
to live within that Union, and to transmit it unimpaired to poster ity, 
such as it has grown to be, not by man’s will or sagacity, but by the 
providential government of the world, which may be traced in the his- 
tory of our race. 

In speaking of history as making manifest such providential govern- 
ment of the world, I do but recognise and follow one of the highest 
principles which we owe to the improved culture of historical science 
in the present century. That improvement is not alone in more labo- 
rious and dutiful habits of research, in the more studious use of origi- 
nal documents, but in a truer philosophy of history, not such as ina 
former age, arrogating the title of philosophy, contracted its vision 
within the scant range ‘of scepticism, but a philosophy which reverently 
traces on the annals of the human race marks of more than human 
agency—an overruling Providence. As in that which is especially de- 
nominated ‘“ suered history”’ the purposes of the Creator are expres sly 
reve ealed, so in that which is styled, in contradistinetion, ‘ profane his- 
tory,” as purposes of the same Creator must needs exist, the thought- 
fal student may gain at least some glimpses of them, and yet refrain 
all the while from rash interpretation of the Divine will in the guidance 
and government of man and of the races of man to whom the earth is 
parcelled out. 

It becomes more practicable to trace the providential purposes 
when we look over long tracts of time. The history of Rome, for in- 
stance, with its twelve centuries of growth, and decay, and ruin—in one 
point of view, what is it but a purposeless record of strife, external 
and internal—conquest and the domestic feud of patrician and plebian— 
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and ended, at last, like an unsubstantial pageant, leaving no influence 
behind it ; but, in another point of view, it becomes a more intelligible 
memorial of the life of a nation that had a destiny to fulfil, an appointed 
work to do—to build up a system of law which should enter mto mod- 
ern European and American jurisprudence, and with its strong Pagan 
power to pave a path for Christianity to travel into the vast regions 
which at one time were included within Roman dominion. 

Now, turning to American history, and especially that portion of it 
which is devoted to the Union, it is possibie, I believe, to place the 
events in such combinations, to discover in them such a concurrent 
tendency, as to leave no room to question that those events were con- 
trolled as the secondary causes of the results to which form was given 
in our system of government. From the latter part of the last cen- 
tury—from the year of the adoption of the Constitution of the United 
States of America, with its primary purpose of forming a more perfect 
union, back into the century of English colonization, back still earlier 
to the years of discovery, and even earlier yet to those remote centu- 
ries in which, many generations before Columbus or Cabot, European 
eyes, we may believe, beheld this continent for the first trme—through- 
out that long tract of time there is, I do not fear to say, a tendency 
more or less visible towards the future results, and not least among 
those results towards this Union. That tendency may be traced both 
in what was frustrated and in what has been achieved; so that all things 
seem to lead to this result, the predominance in North America of one 
European race, and that race the race which speaks the English tongue. 
I thus entitle it for the want of a better and briefer name. The title 
*¢ Anglo-Saxon’’ is hardly adequate or expressive enough for a breed of 
men in whose veins there runs the mingled current of Saxon and Nor- 
man blood, perhaps of ancient British, Celtic, Roman, and Danish 
blood. From the earliest time in which intercourse began between the 
eastern and western hemispheres down to our own day, the great move- 
ment has been the extension of what may be called Saxondom—a part 
of that larger movement, not confined te N@rth America, but extending 
to southern Africa, to India from Ceylon to its northern mountains, 
and to Australia and the islands in the distant seas—the movement 
which is carrying the language and the laws of our race widely over 
the earth. 

My present purpose is to look at this movement as it has a connexion 
with American history, and especially with the Union; and, without 
attempting in any way to make historical facts bend to hypothesis, to 
show that the history of discovery, the history of colonization and of 
colonial government, all establish this historical truth, that the work of 
laying the foundation of a great political system in North America was 
reserved for the race that speaks the English language, by whatever 
name we may choose to call that race; further, that, in order to de- 
velop so essential a part of that system as the union of a federal repub- 
lic, the work was reserved for the English race at a particular period 
of their history in the mother country. Thus it is to remote causes 
that we are to trace that political power which animates a government 
extending from the lakes to the Gulf of Mexico, and from the Atlantic 
to the Pacific. 
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It seems to me that there is no consideration better calculated to 
deepen in the mind of every reflecting citizen a reverence for the Union 
than a just sense of its origin; and that is to be acquired by the studious 
asking and answering of ahis question, How was this Union formed? 
Has the origin of the Union a date—a day or a year? Can we find its 

epoch—as of independence, or of the confederation, or of the Constitu- 
tion? Was it done in convention? Did men come together by some dele- 
gated authority and deliberate in solemn council, and ordain a Union? 
Never. It was the work of time, the natural consequence of events, a 
growth from circumstances, or whatever other phrase may be used as a 
substitute for an express acknowledgment of a Providence in the destinies 
of mankind. It is not possible to trace the Union to any premeditated 
plan, the idea of any one man, or the concert of any body of men. You 
can find no authority to pronounce it the direct product of human fore- 
sight, of political wisdom and experience. You cannot point to any 
day i in our history, and say that on such a day Union existed, and on 
the day before there was nothing of the kind. In truth the Union was 
n0t made, wt grew. It grew as the tree grows, planting its roots deeper 
and deeper, and lifting its branches stronger. and stronger and higher 
and higher, its vital forces coursing upwar rd and outward to its lightest 
leaf! ‘The Union grew as the forest grows, and the seed was not sown 
by man’s hand. This element of government is at the same time an 
element of national character. It is part of the life of Saxon liberty, 
and it came with the Saxon race to be developed and expanded ina 
land which seems to have been reserved to be the Saxon’s heritage. 

Whatever may have been accomplished when European enterprise 
began its work on this continent with those long unknown or forgotten 
discoveries of the Scandinavian navigators, who, 500 years before Col- 
umbus, were the first to behold these western shores, those obscure 
voyages left no abiding influence here. The Northman had no distinct 
destiny here; and idle as it would be now to speculate on such a fu- 
ture as there might have been if Scandinavian discovery had been fol- 
lowed by conquest and seftlensent, one cannot help thinking how fruit- 
less would have been the strife between the savage native races and the 
fierce uncivilized barbarians of the northern seas. This land was not 
meant for the Northman’s home. The voyages of the eleventh and 
twelfth centuries passed away, leaving no trace behind them, and, 
what was more important, leaving the land open to the enterprise of 
other and distant generations who had a destiny here. 

When, in the fifteenth century, the south of Europe was stirred by 
the spirit of maritime adventure, and Portugal took the lead in it, the 
enterprise of that kingdom found a southern and not a western direction, 
in the voyages along the western coast of Africa, planned by that re- 
markable personage, Prince Henry (a Plantagenet by the mother’s 
side, let me say in passing.) ‘This land was not given to the race of 
Portugal first, though they were among modern discoverers. 

When Spain slowly followed the career of which the neighboring 
- kingdom had set the example, and when Columbus had nearly crossed 
the Atlantic, steering due westward to the continent of North America, 
then only a few days’ sail distant, a flight of birds, as is familiarly re- 
membered from the well known story, were seen winging their way 
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across the course of the vessels, and the great navigator following those 
pilots of the air southwestward, lost the continent, and the power of 
Spain was planted only on the islands. As a flight of birds gave, ac- 
cording to the legend, augury for the first doings of Rome’s history, so 
in another way it has a place in our earliest annals. Again, on his 
second voyage, the path of Columbus lay among the islands; and when 
the papal power was invoked to determine the disputes between Spain 
and Portugal, respecting their rights of discovery, and Alexander V1 ad- 
judged his famous partition, which seems to appropriate to these two 
contending powers all that was discovered, and all that was to be dis- 
covered in the new world—soon after this exercise of power, (more 
than human by one less than human in the crimes that have made the 
name of Borgia infamous,) soon after, the sovereign of a country which 
held slacker allegiance to Rome, gave the commission to the Cabots, 
and that authority, which has been well styled “the oldest American 
State paper,” set the Saxon foot upon this soil, the first of Kuropean 
feet to touch the continent. The land was not meant, either by claim 
of discovery or by papal gift, to be the Spaniards’ home. ‘The two 
small English vessels which had cleared from Bristol, ‘ with authority 
to sail to all parts of the east, west, and north, under the royal banners 
and ensigns, to discover countries of the heathen, unknown to Chris- 
tians, to set up the king’s banner there, to occupy and possess, as his 
subjects, such places as they could subdue, with rule and jurisdiction,” 
coasting along perhaps some thirty degrees of latitude, from Labrador 
to Virginia, gave to an English race their title here. Thus early, 
within a very few years after the beginning of western discovery in the 
fifteenth century, was laid the foundation of future dominion; for what- 
ever other European races might thereafter seek a home on this portion 
of the continent, it would be only for such partial or temporary occupa- 
tion as would sooner or later be absorbed in the occupations by that 
race which was then, in that era, the first to touch the mainland. It 
was thus that the way was prepared to make the country the heritage 
of that race which speaks the English tongue, a race in whose institu- 
tions the name of PEOPLE was never lost, whether in their furthest anti- 
quity in the forests of Germany, or under Saxon, Danish, or Norman 
rule, after their migration to Britain, whether under the kingly confed- 
eracy of the Saxon, or under the power of the strongest Norman sover- 
eigns, Plantagenet or Tudor; so that, with the popular element ever 
present, every political struggle has been either to regain something 
lost, or to expand and improve some ancient right. 

In studying the originating influences of our institutions, political and 
judicial, there can be no question, I believe, but that the first influence 
is to be sought in the character of the race. Powers and habits of 
thought and feeling come to us with our blood, and extend to all who 
come within the range of their influence. We have but expanded 
what the Saxon began more than a thousand years ago, before, indeed, 
the races of the north had a history of their own or a place in the his- 
tory of the more civilized south. The influence of race is most obvious 
when we think of the inheritance of the common law, or such a special 
tradition, from unknown origin, as the trial by jury. My present pur- 
pose is to trace the agency of the same principle, I mean the influence 
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of race, where it is less apparent, in that part of our political system 
which is expressed by the term ‘the Union,” and then to follow it 
onward through the processes of colonization and the course of colonial 
government. . 

The question to be considered is, what element was there in the An- 
glo-Saxon character and institutions, which, being transplanted to this 
country, and being left to freer and more unrestrained action, would 
facilitate the formation of a federal government, of a Union? Such an 
element is to be found in the tendency to local self-government, which is 
characteristic of the race, and is conspicuous in the history of their 
institutions. This is a tendency the very reverse of that which is 
described by such terms as ‘centralization’? or **consolidation.’? Saxon 
freedom has, no doubt, been held chiefly on the tenure of this principle, 
that the central power of the State has always recognised a great va- 
riety of local powers. Even with regard to metropolitan influences, 
how obvious is it that London has never been to England what Paris 
has been and is to France, whether royal, imperial, or republican 
France. It has been justly said that ‘centralization and active life 
pervading the whole body are hard to reconcile ; he who should do this 
perfectly would have established a perfect government. * Sapam lt 


seems to be a law that life cannot long go on in a multitude of © 


minute parts without union; nay, even without something of that very 
centralization which yet, if not well watched, is so apt to destroy the 
parts by absorbing their life into its own; there must be a heart in the 
political as m the natural body to supply the extremities continually 
with fresh blood.”’—( Arnold. ) 

Now, throughout the whole history of our race—the race that speaks 
the English tongue here and in England, during the three score years 
of our Constitution, during the brief existence of the confederation, 
during the contentional colonial period between 1763 and 1776, and 
during the earlier colonial times, or, in the mother-country, during the 
various cras of the history of the race there—it has been the combina- 
tion of these two principles—the principle of centralization and the 
principle of local independence—that has distinguished the ,race, that 
has made its power, its safety, and its freedom. Political strength 
and health have been in the just distribution and harmony of these 
powers, having an archetype, it may be said, in the tranquil and per- 
petual harmony of the solar system—the noiseless on-goings of the 
stars. In the political system of the Saxon—royal or republican—the 
danger bas ever been in any excess of either the centripetal force on 
the one hand, or the centrifugal on the other. Whatever variations 
there may have been from time to time, this may, I believe, safely be 
pronounced the great Saxon characteristic—a habit of local govern- 
ment, exercised in a certain subordination, or rather relation, to a central 
government. And further, it would not be difficult to discover in such 
distribution of power in local institutions much of the discipline, the 
training for more expanded opportunities of government, which has 
helped onward what appears to be the destiny of the race. Observe how, 
after the Saxon occupation of Britain, the conquered territory, small 
comparatively in extent, was divided into several petty kingdoms— 
those loosely compacted kingly commonwealths which were to form 
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the heptarchy ; and again, how each of these was parcelled out into 

those various divisions, the counties, shires, hundreds, uithings, and 

other partitions, the origin of which perplex the antiquarian. The old 

Saxon spirit of local independence and authority animated the local 

institutions, assemblies, tribunals of various kinds, with an energy that 

never could have been developed under a strongly controlling central 
ower. 

When the Norman conqueror sought to complete the subjugation of 
England, by introducing the laws and institutions of his own country, 
and a rigorous establishment of the feudal system, all this Saxon variety 
of law, of usage, of manners, and of men, was a perpetual hindrance, 
which it was part of the conquest to do away with. The conqueror’s 
strong hand was laid on the free diversities which the Saxon had been 
used to of old, for conquest, dominion, empire, demanded more of a 
submissive uniformity ; and accordingly, as an instance of it, we find 
the conqueror introducing, for the administration of justice, an office 
unknown to the Saxon—the office of chief justiciar. The biographer 
of the English Chief Justices remarks, in the opening sentence of his 
work : 

‘The office of Chief Justice, or Chief Justiciar, was introduced into 
England by William the Conqueror, from Normandy, where it had 
long existed. The functions of such an officer would have ill accorded 
with the notions of our Anglo-Saxon ancestors, who had a great anti- 
pathy to centralization, and prided themselves upon enjoying the rights 
and the advantages of self-government. 

% * * ‘In Normandy, the interference of the supreme 
government was much more active than in England; and there existed 
an officer called Cuter Justiciar, who superintended the administra- 
tion of justice over the whole dukedom, and on whom, according to 
the manners of the age, both military and civil powers of great mag- 
nitude were conferred.”’ Lord Campbell adds in a note: ‘“ It is curious 
to observe that, notwithstanding the sweeping change of laws and in- 
stitutions introduced at the conquest, the characteristic difference 
between Frenchmen and Englishmen, in the management of local 
affairs, still exists after the lapse of so many centuries; and that, while 
with us parish vestries, town councils, and county sessions are the 
organs of the petty confederated republics into which England is par- 
Eelied out, in France, whether the form of government be nominally 
monarchical or republican, no one can alter the direction of a road, 
build a bridge, or open a mine, without the authority of the ‘ Ministre 
des Ponts et Chaussées.’ In Ireland, there being much more Celtic 
than Anglo-Saxon blood, no self-reliance is felt, and a disposition pre- 
vails to throw everything upon the government.” 

This Saxon characteristic is to be discovered not only in the number 
but also in the diversity of local institutions, arising from diversity of 
character and traditional influences. Although in the course of time— 
many centuries—such diversities have been smoothed down by many 
assimilating processes, perhaps no country on the face of the earth, 
within so narrow a space, presents so great variety of customs as Eng- 
land continues to do. Habits, manners, the tenure of land, rules of 
inheritance, display a oe - iety strongly contrasted with ie servile 
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uniformity of governments with stronger controlling central powers. 
Usages which appertain to the North Briton are unknown to the South 
Briton—the man of Kent, or Cornwall, or Wales. The cities and 
towns have a variety of municipal power and privilege resting on the 
authority of immemorial usage. 

The origin of all this diversity, in which there has been developed 
so much of practical power, is to be traced to the same cause which 
has transmitted it to America—the mode in which the land was occu- 
pied by the successive races who came to its shores. The Roman 
conquerors and colonists, the continued migrations of the Saxons, the 
abiding incursions of the Danes, the conquest by the Norman, each 
brought and left an influence, a set of Jaws or customs at the least ; and 
in the after ages, no tyranny was strong enough or senseless enough, 
no revolution was rash enough, to attempt that worst of all revolution- 
ary havoc, total obliteration of the past, the absolute subjugation of 
local variety and independence. 

Such diversity may possibly offend the merely speculative mind, 
which is apt to crave that which is squared and levelled to a more 
theoretic exactness and completeness; but it is the power which has 
been disciplined by such diversity, and the freedom that accompanies 
it, Which has spread the race over the earth, and has engendered our 
Union. It is well known that in material nature, in the lower orders 
of creation, considerable uniformity is met with; but that the higher we 
ascend, the more diversity is found. A great modern historical philoso- 
pher adopted, as a leading principle in his science, this truth, that ‘as 
in organic beings the most perfect life is that which animates the 
greatest variety of numbers, so among States that is the most perfect 
in which a number of institutions originally distinct, being organized 
each after its kind into centres of national life, form a complete 
whole.” 

Now I believe that it is possible to show that during the whole of 
our colonial era, during what may be called the primitive period of our 
political institutions, the whole course of events tended to the establish- 
ment of this principle thus philosophically stated by Niebuhr. I mean 
to say explicitly, that the providential government of the doings of men 
on this portion of the world, and with reference to this portion of the 
world, trom the discovery of it onwards to the adoption of the Constitu- 
tion of the United States, has led on to what has been described as the 
highest form of political life, a republican system including the principle 
of distributed local government, in the parlance familiar to us, “a Federal 
Republic,” or in the philosophical language of the historian whom I just 
quoted, ‘a complete whole, formed of a number of institutions,” origi- 
nally distinct, organized each after its kind into centres of life. I am 
aware that it may sound presumptuous to speak confidently of the pur- 
poses of the providential government over the world, or over portions 
of it, or over the movements of this or that race. But when the princi- 
ple of a providential government of the human race is recognised, as it 
must be by every mind whose belief has advanced beyond the confines 
of absolute atheism, and also, during a long course of years, near three 
hundred years in the case to which I wish to apply the principle, you 
can trace a correspondence between the events on such a period and a 
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final result, 1 do not know why we need fear to affirm that those 
events were providentially controlled and guided to that result. This 
conviction is farther strengthened when we can perceive beyond such 
result adequate consequences, can see how that result was in the future 
to be productive of good. The evidence of such consequences is in the 
knowledge that the form of government which alone renders popular 
institutions compatible with extent of territory, is that form which has 
its origin in this ancient element of Saxon local self-government. Who 
can question that itis such a political system that has expanded this 
republic from its primitive circumscription to its present extent, so that 
that which at first reached not far beyond the sound of the Atlantic, 
became enlarged beyond the mountains; then beyond the Mississippi; 
and now, having crossed the second great mountain range of the conti- 
nent, has on its other border the sound of the earth’s other great ocean. I 
know of no grander traditional influence to be observed in history, than 
this simple Saxon characteristic element and the mighty issues of it now 
manifest around us, the connexion between this principle of local gov- 
ernment obscurely recognised in the ancient fatherland of the Saxon, 
carried thence to England to be combined with the central power of a 
constitutional monarchy, and now a living principle here, helping, by the 
harmony of state rights and federal energy, to extend and perpetuate 
the republic. 

On an occasion like the present, I do not propose to attempt to enter 
into the details of American colonization, or to dwell upon the familiar 
story of our early history, but rather to use them only so far as it may 
be necessary to illustrate the principle I have endeavored to set forth. 
A rapid review of colonial events, brought into a new connexion and 
concentered on one principle, will, | hope answer the purpose of main- 
taining the historical argument which I desire to submit to you. There 
is perhaps nothing in our early history which now appears more re- 
markable to us than the long delay on the part of the English govern- 
ment, or the English people, in making use of the title which the right 
of discovery had given them to the soil of America. It presents a curi- 
ous blank, near a century before any attempt was made to occupy or 
to colonize the newly discovered land, and more than a century before 
a permanent settlement was accomplished. 

It has been remarked, that the only immediate result of Cabot’s voy- 
age and discovery of the continent, was the importation into England 
from America of the first turkeys that had ever been seen in Europe. 
Such was the beginning of the immense commerce between England 
and America. For a long time the right of discovery seemed a barren 
title ; and it is a noticeable fact that while it was the first of the Tudor 
kings whose commission authorized Cabot to set up the English banner 
here, it was the last of the Tudor sovereigns who sought to make her 
title here a reality by planting English homes; and indeed the whole 
dynasty passed away without anything permanent being achieved. 
Doubtless, the delay was salutary, was propitious for the future; and 
perhaps we can conceive how it was so when we recall the character 
of that Tudor dominion and the spirit of that age. It was not the tem- 
per of that dynasty to give the colonial free-agency (it might almost be 
called independence) which was to prove the germ of republican 
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nationality. It was not the spirit of that age to ask for such large 
power of local government as by a later generation was quietly assumed 
and exercised. The ancient Saxon element of local self- -government 
could not well have been transplanted here, while the strong rule of the 
Tudor was centralizing so much about the throne; and therefore, (I 
speak of it as an inference in the logic of history,) the whole sixteenth 
century passed away and the land was still the natives’; for when the 
year 1600 came, there was not an English family, no English man or 
woman, on this continent, unless perchance there was wandering some- 
where some survivor of Raleigh’s lost colony. 

It would be vain now to speculate upon the influence which might 
have been exercised on the destinies of our country if that which was 
the perishable colonization of the 16th century had been permanent. 
But a knowledge of what was attempted, and of the manner of it, 
serves to show that it would have been different in character, and 
therefore in its influences from the later colonization. 

When, in 1578, Sir Humphrey Gilbert obtained from Queen Eliza- 
beth letters patent, authorizing him to discover and colonize remote 
and heathen lands—the first grant of the kind ever made by an English 
sovereign—there was conferred upon him almost a monopoly of the 
right of P colonization, with privileges and authorities for the government 
of his designed colonies of almost indefinite extent, and antl a prohibi- 
tion upon all persons attempting to settle within two hundred leagues 
of any place which Sir Humphrey Gilbert or his associates should oc- 
cupy during the space of six years. While we may deplore the ad- 
verse fortunes of this brave voyager—his baffled enterprises and the 
pious heroism of his dark perishing in the mid-Atlantic—it is not to be 
lamented that a scheme of colonization so vice-regal in its character; 
should not have been accomplished. The same comment may be 
made on the grant to Sir Walter Raleigh—which was of prerogatives 
and jurisdiction no less ample—to end, after repeated efforts and the 
well known expeditions which he sent out to the new world, in disap- 
pointment and a name; for all that has proved per petual from those 
enterprises is the word “Virgina’’—a title given, for a considerable 
time, to an almost indefinite region of America. 


Let me here take occasion to state that some recent investigations of | 


the State records in England, and particularly a hitherto unnoticed en- 
try on the close-roll of the 24th of Elizabeth, have established the fact 
that another illustrious public man of those times—Sir Philip Sidney— 
had turned his earnest and active mind to American discovery, and 
probably contemplated a voyage in his own person to the western 
ee. That he did so as early as 1582—which was earlier 


than the voyages equipped by Raleigh—is a fact, the evidence of which | 
has but very “lately been discovered, and was published, for the first | 
time, only in the month of February, 1850. It appears that Sidney ob- | 


tained from Sir Humphrey Gilbert, under the Queen’s patent to him, a 


right to discover and take possession of three millions of acres in Ame- 


rica. ‘The grant was large enough to be almost indefinite, and is 


another eee to eae the policy of colonization which prevailed — 


in that generation. 


Although Sidney’s meditated enterprise was relinquished, it 1s 
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pleasing to find associated with the early plans of American coloniza- 
tion the name of one who has left so matchless a memory—the scholar, 
statesman, poet, the friend of poets, the soldier whose early death was 
mourned by a nation—a death memorable with its last deed of heroic 
charity, when putting away the cup of water from his own lips, burn- 
ing as they were with the thirst of a bleeding death, he gave it toa 
wounded soldier with those famous words, eloquent in their simplicity, 
“ Thy necessity is yet greater than mine.” 

Permit me to extend this digression a little further to notice an Ame- 
rican allusion which occurs in the English literature of the same period 
in which Sir Philip Sidney flourished. When, in 1590, Spenser gave 
to the world the first part of ** The Fairy Queen,” he dedicated that 
wondrous allegory to ‘The most high, mighty, and magnificent Em- 
presse, renouned for pietie, virtue, and all gracious government, Eliza- 
beth, by the grace of God, Queen of England, France, and Ireland, and 
Virainia.” Yes, there stands the name of that honored State—then, 
as it were, the name of British America; and while there is many a 
reason for the lofty spirit of her sons, the pulse of their pride may beat 
higher at the sight of the record of the ‘Ancient Dominion” on the 
first page of one of the immortal poems of our language. 

To return to my subject. It can readily be perceived that such 
schemes of colonization as were planned during the reign of Elizabeth— 
Sir Humphrey Gilbert’s, Sir Philip Sidney’s, Sir Walter Raleigh’s— 
could hardly have resulted otherwise than in the establishment of vast 
feudal principalities, to continue under rulers who would have been no 
less than viceroys, or to be resumed under the immediate sovereignty 
of the throne. Such occupation of the land could scarce have led on, 
by any natural sequence and series of events, to a popular govern- 
ment—still less to a political system in which the element of ‘ Union” 
would exist. ‘There would not have been enough of partition. ‘There 
would not have been enough of either the spirit or the privilege of dis- 
tinct and separate colonization—the establishment of communities in- 
dependent of each other, destined in a later age to grow so naturally 
into Union. Colonization then would have been too much like that of 
France in Canada—something far more regular and uniform, and im- 
posing in appearance as an affair of State; but fraught with no such 
momentous power of development as was latent in the freer Saxon 
method. There would have been far less of that “wise and salutary 
neglect’? which Mr. Burke spoke of when, in his speech on conciliation 
with America, he said: ‘The colonies, in general, owe little or no- 
thing to any care of ours. They are not squeezed into this happy form 
by the constraints of watchful and suspicious government; but through 
a wise and salutary neglect, a generous nature has been suffered to 
take her own way to perfection.” It was, indeed, ‘‘a wise neglect.” 
But let me add that it was a wisdom which cannot, with accuracy, be 
predicated of a passive, negative, neglectful State policy, but of the 
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providential guidance of the race by which there was bestowed upon 


them the freedom of self-discipline, of political power and expansion. 
_ It sounds like a paradox and a contradiction ; but it is an obvious truth 
_ that the first element of union is separation—distinctiveness of existence 
and of character. The history of union begins not with wnzty, but with 
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the creation of such separate existences as in the future may, by some 
process of assimilation and connexion, become united but not consoli- 
dated—forming a complete whole, the portions of which do not lose 
their distinct organization. 

Passing onward from the perishable colonization of Queen Elizabeth’s 
times to that colonization which proved permanent, it is apparent that 
it did take that form, and direction, and character, the natural though 
distant results of which are to be seen in what is now around us. This 
holds good of the whole period of English colonization in America, 
from James the First to George the Second—a century and a quarter ; 
from the arrival of the first. permanent colony in Virginia, and the 
building of Jamestown, (1607,) down to Oglethorpe’s settlement of 
Georgia, i in 1732. 

The grant to Sir Walter Raleigh having become void by his attain- 
der, British America was again in the King’ s gift—and that King the 
first of the Stuarts. Now, although the notions of royal prerogative 
which were cherished by the Stuarts were as high as those of the Tu- 
dors, still the relative position of the sovereign was changed, for the 
progress of constitutional government had developed new sentiments of 
allegiance and new powers of resistance. 'The seventeenth century, 
which, in fact, may be called the century of American colonization, for it 
comprehends nearly all of it, was more propitious than the previous cen- 
tury to the planting of colonies destined to grow to a republic. The 
process of Pe now began—giving scope therefor to the ancient 
Saxon principle of local governme ay It was at first, as is well known, 
a simple twofold partition ; for when king James the First granted the 

atent for the territory stretching from the 34th to the 45th degree of 


5S 
lauitade, he divided it between the two companies, the Southern or 





London company, and the Northern or Plymouth company. By virtue | 


of these grants, and the settlements under them, the country was par- 
celled out into two great divisions, soon known by the familiar desig- 
nations of Virginia for the former, and New England for the latter. 

I do not propose on an occasion like this to pce the detailed series 
of grants and settlement: it is enough for the present to remark that 


| 
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ie course of colonization was a coutmued process of partition ; so that | 


in 1732, at the time of the Georgia settlement, the strip of territory | 
along the coast of the Atlantic, which then formed British America, | 
was divided into the thirteen colonies—a colonial system fashioned into 
thirteen distinct political communities. 


This was not merely territorial partition ; political and social varie- 
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ties distinguished the colonies. ‘This was a consequence of what was _ 


a remarkable peculiarity in the English settlement of America, that 
colonization was individual enterprise, receiving the sanction but not 


the support or assistance of the government. No colony in the seven- | 


teenth century, to which period they nearly all belonged, had any di | 
rect aid from king or parliament. The solitary exception occurred 
ina parliamentary ¢ grant of aid to the Georgia colony. Colonization 
which was individual enterprise partook of ‘the variety of individual 


character and motive—of the different and even conflicting principles, 


civil and ecclesiastical, which were dominant or depressed at different 
periods of the seventeenth century. This, it seems to me, is well wor- | 
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thy of notice, that no century of English history, either earlier or later, 
was so calculated to give character—and varied character, too—to the 
colonies, as that century which was the century of colonization—the 
seventeenth. It was an age in which the activity of the nation, there- 
tofore busy in other directions, was turned to questions of government. 
The thoughts of men were anxious and occupied—not with questions 
respecting the succession of this or that branch of a royal family, but 
with the principles that lie at the very foundation of government, the 
limits of power, and the rights and duties of the subject. It was an 
age—better than any other in the annals of the mother-country—fitted 
to send along with the sons who left her to seek a distant home the 
dutiful spirit of loyalty, willing obedience to law, and the dutiful spirit 
of freedom—the two great principles of constitutional government. 
There was political variety, as well as social; for the colonial overn- 
ments, although all bearing a resemblance to the government oi the 
mother-country, had those distinctive characteristics by which they are 
classified into the Royal, the Proprietary, and the Charter governments. 

It seems strange that the colonial policy of one kingdom should ad- 
mit of such a diversity, that in some the king’s control was perpetually 
present; in others it was transferred to lords-proprietary, subjects to 
whom was given the half-kingly power of palatines; and in others so 
free were the charters that the people, for a long time after the royal 
authority was wholly abrogated by independence, asked no change in 
them. Strange as such colonial diversity appears, it was far more 
favorable to the future results than any uniform system of colonial gov- 
ernment. 

I have endeavored to show that a principle, which may safely be 
said to be a characteristic of our race, in all regions of the earth, has 
been brought hither to become a great element in our national system ; 
and, further, that throughout the whole period of discovery and colon 
zation, whatever was adverse to that principle was checked or frus- 
trated; while, on the other hand, the tendency of events was to the 
steady development of that principle—the creation of the materials for 
Union. 

In the next lecture I propose to consider the process by which those 
materials were brought together, without the loss of their distinctive 
character, as component parts of the Union. 
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SECOND LECTURE. 


Having considered, at the close of my last lecture, the partition of 
British America into the several colonial governments, I propose now 
to ask your attention to the events and influences which combined with- 
out consolidating them—in other words, the formation, or, more pro- 
perly, the growth of the Union. Yor this process there were needed two 
powers of an opposing nature—a centralizing and a repulsive power— 
the former to give connexion, the latter to preserve the distinctive local 
organization. 

‘Let me remark, by way of introduction, that in studying the history of 
the Union the mind is peculiarly exposed to that unconscious delusion, so 
fr equent in historical studies, which consists in allowing notions and im- 
pressions of the present hive to enter inappropriately - into our estimate 
of the past. It is thus that we often deceive ourselves with unper- 
ceived anachronisms. The complicated frame-work of our political 
system has been for more than half a century acquiring strength and 
solidity by the actual working of the system and by the imperceptible 
processes of time. ‘There are the countless interchanges arising from an 
active commercial spirit, the progress of the arts is speeding and facili- 
tating intercourse to an extent never dreamed of in the olden time, 
Gere: are the thousands of social affinities of interest and affection by 
which fellowship is created and confirmed between various and remote 
sections of the country. Conceive for an instant the possibility of a 
knowledge of the written intercommunication, on any one day, trans- 
mitted by the agency of the post office or the electric telegraph, what 
a story it would tell of strong and incalculable affinity—pohitical, com- 
mercial, social—of community of traffic and of feeling, precious and 
far-reaching! So habitually familiar to us is all this that when we 
turn to an early era of our history we are apt, unawares, to carry our 
present associations back where they do not belong. Familiar as we 
are in our day and generation with the recurrence and easy gathering 
of conventions, composed of delegates from all parts of the Waion, for 
every variety of purpose—ecclesiastical and political, scientific, educa- 
tional, commercial, agricultural, and fanatical—we are prone to under- 

rate the difficulties of intercourse in former times of more laborious trav- 
elling. In the early colonial period the colonies took little heed of each 
other. There was interdependence between a colony and the mother- 
country, but not between one colony and another. This was, perhaps, 

a consequence of the policy which was restriction on the commerce and 
manitaenares of the colonies. It was, in a great measure, in accord- 
ance, too, with the feelings of the colonists, for Old England long had 
a place in their hearts; but what was New England to Virginia, or 
Virginia to New England? ‘¢ Home’ was the significant and endearing 
title which continued to be applied, with a permanence of habit that is 
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remarkable, to the mother-country. When the news of the great fire 
in London, in 1666, reached Massachusetts, subscriptions of money 
were made throughout the colony for the relief of the sufferers. 

It appears, too, both from documentary history and from private cor- 
respondence, how limited was the intercourse between the inhabitants 
of the different colonies. In the biographies of men whose movements 
are of sufficient consequence to be traced and recorded, but few in- 
stances of the kind can be collected. Washington, in 1756, travelled 
as far eastward as Boston, and in the next year he visited Philadelphia ; 
but both these visits were occasioned by peculiar demands of a public 
nature connected with the old French war—the first, for the purpose 
of a personal interview with the commander-in chief, General Shirley ; 
the second, to attend a conference of governors and officers, summoned 
by Lord Loudoun. These are, I believe, the only occasions; before 
the beginning of the Revolution, when he attended the Congress of 1774, 
that Washington went to the northern or middle provinces. Mr. Quin- 
cy’s visit to the middle and southern colonies, immediately before the 
Revolution, was (as is obvious from the record of it) an undertaking of 
quite an unusual character; in 1773, writing home from Charleston, he 
speaks of “this distant shore.’ No other instance occurs now to my 
recollection, except a visit to Boston of two of the Philadelphia 
patriots—John Dickinson and Joseph Reed—a few years before the 
war of independence. Even as late as the meeting of the first general 
Congress—that, | mean, of 1774—there is much, it appears to me, in 
the private letters and other contemporary evidence of that period which 
shows that when the delegates to that Congress assembled they came 
together very much as strangers to each other personally, and repre- 
senting, too, communities strange to each other but finding more con- 
geniality than they had anticipated. 

[n thus noticing individual intercourse, as illustrative of the times, 
there is one case, indeed, which I have not spoken of, because it is 
clearly exceptional, and must so be considered in judging of the per- 
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sonal intercommunication during the colonial period. I refer to the 


case of Dr. Franklin. Boston-born and Philadelphia-bred he had, no 
doubt, in consequence a less provincial feeling, a more expanded sense 
of citizenship, which was favored too by the course and opportunities 
of his remarkable career, his personal activity, and his official posi- 
tions. No man had so much to do with various colonies; for, not to 
speak of his wanderings in boyhood, we find him, under his appoint- 
ment in 1753 as Postmaster General for America, travelling in his one- 
horse wagon from Pennsylvania into New England. Again, in con- 
ference with delegates from seven of the colonies at the Albany Con- 
gress of 1754, busy at Boston with Governor Shirley, at Philadelphia 
with a Massachusetts commissioner, and all in quick succession; in 
Maryland acting as a sort of unofficial quartermaster for General 
Braddock; at a later period of colonial history, in England, uniting 
the agencies of Pennsylvania, Massachusetts, and Georgia. Now, al- 
though undoubtedly the formation of the Union is to be traced to causes 
of deeper import than any individual influences, I cannot but think that 
such various and extended intercourse as Dr. Franklin’s must have 
aided in no small degree in bringing about that community of civic 
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feeling which at length took the shape of political union. Sagacious, 
practical, affable, a man of the people in the best sense of the term, 
led by official duties hither and thither through the land, brought into 
business relations with the highest and the humblest functionaries, 
governors and generals and village postmasters, Franklin cannot but 
be regarded as an instrument imperceptibly and unconsciously doing 
the work of union. His case was, however, an exception to the ordi- 
hary intercourse among the inhabitants of the several colonies, and as 
an exception proving what we are apt to lose sight of, that the forma- 
tion of the Union was a slow, a laborious, and reluctant process. Hap- 
pily so, for thus it gained a strength which no hasty or premature coa- 
lition ever could have acquired. The period of transition from the 
original state of political severalty to the present political combination 
may be described as a space of time not shorter than a century and a 
half, making the computation from the first distinct effort at union, the 
original suggestion in 1637 of that little local coalition styled ‘ The 
New England Confederacy,’’ down to the Declaration of Independence, 
or, if a later date be preferred, when in 1789 the Union was made 
‘““more perfect” by the adoption of the present Constitution. During 
this long period the processes of combination were going on silently, 
imperceptibly, seldom thought of, and never fully appreciated; ad- 
vances sometimes made, and then the cause retrograding ; the power 
of attraction prevailing at one time, and the power of repulsion at an- 
other ; connexion at one period looked to for security, and again shun- 
ned and resisted as concealing danger. 

It is not without interest to observe that there was nothing in the 
physical character of the country, with all its variety of soil and 
climate, which presented impediments in the formation of the Union, 
‘There was no natural frontier at any part of the territory occupied by 
the settlements which were for a long time limited to the country ex- 
tending from New Hampshire to Georgia, and bounded by the ocean 
and the first great range of mountains. 

Rivers flowing north and south are thought to be most influential 
upon civilization, perhaps by connecting the climate and soil of differ- 
ent latitudes. When our territory was expanded to receive the whole 
valley of the Mississippi, we can look back to the long and difficult ne- 
gotiations respecting the navigation of that river, when its banks were 
held by different powers, as indicating that Nature fitted it for a great 
highway for one people, and to bind them strongly together for ever. 

No bay or river interposed a dangerous or difficult navigation ; indeed, 
the great rivers, the Delaware, the Susquehannah, the Hudson, and 
the Connecticut, each flowing through the territory of several colonies, 
served by their tree navigation to facilitate the intercourse of the colo- 
nists. There was no such mountain intersection as would cut off by 
a natural barrier one portion of the country from another, such as has 
been observed in Italy, where only a few years ago a Neapolitan natu- 
ralist, making an excursion to one of the highest of the central Apen- 
nines, found medicinal plants growing in the greatest profusion which 
the Neapolitans were regularly in the habit of importing from other 
couutries, as no one suspected their existence within their own kingdom, 

Looking to the physical character of the continent in relation to the 
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subject of social and political union, f may allude to another considera- 
tion ag affecting our national progress and permanence. It has been 
observed by a distinguished French naturalist that mountain ranges 
which run east and west establish much more striking differences with 
regard to the dwellers on the opposite sides than those ranges which 
exiend north and south, a statement confirmed by observation through 
the history of mankind. The Scandinavian Alps have not prevented 
the countries on both sides being occupied by a people of common de- 
scent, while the feeble barrier of the Cheviot hills and the Highlands 
has served to keep the Anglo-Saxon and the Celt apart even in a period 
of advanced civilization. The Spaniards and the Italians differ more 
from their neighbors across the mountains extending east and west 
than the former from the Portuguese, or the Piedmontese from the 
Provengals. Of this physical law of civilization and the destiny of 
races the most remarkable illustration is perhaps to be found in the sepa- 
ration, which continued through so many centuries of ancient history, 
of the races that occupied the northern coasts of the Mediterranean and 
the races that dwelt in Central Europe. There isno more remarkable 
fact in the history of mankind; and the barrier which so wondrously 
preserved this separation between populous nations comparatively so 
near to each other, was that east and west mountain range, which ex- 
tends from the western extremity of the Pyrennees, at the shores of 
the Atlantic eastward, to the shores of the Caspian. It was a parti- 
tion that remained unbroken by either the southern or the northern 
race, with rare and only partial exceptions, until at length the time ar- 
rived for those vast irruptions by which a new civilization was to take 
the place of the ancient and the Roman. The application of this law 
of Nature to our own race occupying this continent is manifest, and it 
is of momentous interest in connexion with the origin, the extension, 
and the perpetuity of the Union. The mountain ranges, great and 
small, extend in a northwardly and southwardly direction, but none in 
that direction which seems to have a power for partition over the races 
of men. It is only conventional lines running east and west that per- 
plex the nation. 

The physical character of the territory occupied by these colonies 
which where to become the thirteen United States, was favorable to 
the establishment of Union. Further, it may be regarded as favorable 
to the same result that during the colonial period no addition of territory 
took place which might have introduced an incongruous element, un- 


. 5 . . . . 
manageble material to be brought into union. In making this remark, 


I have especially in my thoughts the failure of Cromwell's plan for se- 
curing his then recent conquest of Jamaica by co-operation with Massa- 
chusetts in planting a New England colony there. The Protector’s 
proffered gitt of a West India island was declined by the practical good 
sense of the general court of the colony; and thus the community which 
was destined to grow in compact strength on their own soil was saved 
from being parted into two communities with the ocean between them. 
The interview between Cromwell and Leveret, the agent of the colony, 
as narrated by the latter in his despatch to Governor Endicott, (Decem- 
ber 20, 1656,) is curiously characteristic on the one hand of that intense 
and deep policy which is part of the mystery of the Protector’s cha- 
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racter, and on the other, of the keen, clear-sighted, common sense of the 
representative of the colony : 

“¢ At my presenting,” writes Leverett, “your letter of the Ist of De- 
cember, 1656, to his Highness, he was pleased to inquire of New Eng- 
land’s condition, and what news as to the business of Jamaica; to 
which I gave answer according to the advice received. By his resent 
thereof, together with what I had from him the 18th November, he 
manifested a very strong desire in him for some leading and considera- 
ble company of New England men to go thither; for at that time he 
was pleased to express that he did apprehend the people of New Eng- 
land had as a clear a call to transport themselves from thence to Jamai- 
ca, as they had from England to New England, in order to their better- 
ing their outward condition, God having promised his people should be 
the head and not the tail; besides that design hath its tendency to the 
overthrow of the man of sin ; and withal was pleased to add, that though 
the people had been sickly, yet it was said to be a climacterical year ; 
that others had been to view the place, as Nevis people, who, upon 
liking, were gone down; and Christopher’s people were upon motion ; 
and he hoped by what intelligence he had from Captain Gookin, that 
some considerable numbers would go from New England. His High- 
ness was pleased to hear me in what I objected. As to the bettering 
our outward condition, though we had not any among us that had to 
boast, as some particulars in other plantations, of raising themselves to 
great estates, yet take the body of the people, and all things considered, 
they lived more comfortably like Englishmen than any of the rest of the 
plantations. To which his Highness replied that they were more industri- 
ous, what then would they be in a better country? To which I added, that 
there were now in New England produced to bespeak us a Common- 
wealth greater than in all the English plantations besides; the which his 
Highness granted. I objecting, the contrariety of spirits, principles, man- 
ners, and customs of the people of New England, to them that were at 
the island or on any other plantations that could remove thither, so not 
like to cement; his Highness replied that were there considerable per- 
sons that would remove from thence, they should have the government 
in their hands, and be strengthened with the authority of England, who 
might be capable of giving check to the ill and vicious manners of all.”’— 
(Hutchinson’s History, Vol. I, p. 176.) 

We need not now speculate what might have been the effect; a 
people who had this consciousness of much that bespake them a common- 
wealth, had they been tempted away from their own stern clime and 
soil to dwell in a tropical island; but of this we may be assured, when 
we look forward to the subsequent career of that people, that it was 
happily provided that they should remain compact at home. 

In like manner at a later period of our history, all the efforts which 
at the beginning of the revolutionary struggle were made to bring the 
other British provinces into co-operation with the thirteen colonies 
proved utterly ineffectual. It will be remembered, that when the first 
general Congress met in 1774 and deliberated on plans of peaceful re- 
sistance to the obnoxious policy of the mother-country, it was a matter 
of solicitude to increase and fortify that resistance by enlarging the 
sphere of it. It must be borne in mind that all that was then aimed at 


THE SMITHSONIAN INSTITUTION. 173 


was colonial redress; to that, and not to independence did the first 
Congress direct its thoughts, its words, its action. The events of that 
time followed in such quick succession, leading so rapidly on to inde- 
pendence, and now seen to be so rapidly connected with such a result, that 
we are apt to forget that independent existence as a nation was not, for 
some time after the contest began, aimed at, or even desired. The heart 
of the people felt and avowed a sincere and natural reluctance to break 
away from an ancient allegiance. Thus contemplating a continuance 
of the colonial condition and not looking beyond it, the desire was to 
render colonial resistance as effective as possible, by bringing as 
large an amount of it as possible to bear on the ministry and parliament. 
Accordingly repeated exertions were made to induce all the colonies to 
make common cause. ‘The Congress, composed at first of the delega- 
tions of twelve colonies, from New Hampshire to South Carolina, 
appealed to the other colonies, Nova Scotia, St. Johns, and earnestly 
and urgently to Canada. The addresses to these British provinces fill 

a large space in the journal of the first Congress. The hope was that 
all Bree America might be brought to think, feel, and to act in unison 
in a cause then regarded as a temporary one, simply colonial redress, 
the restoration of a former colonial policy with which the colonist was 
content. 

And here let me remark in passing that this attempted policy of gen- 
eral colonial co-operation appears to me to explain both the use and the 
disuse of a term which for several years was a very familiar one, but 
afterwards became obsolete in our political vocabulary and for a long time 
has had only a historical significance. I refer tothe word “ continental’ 
as employed both formaily dnd familiarly in the titles ‘the continental 
Congress,”’ ‘the continental Army,” and in a phrase of less agreeable 
association ‘ the continental Currency.” ‘The term was an appropriate 
one when it was meditated to make the colonial resistance co-extensive 
with the British communities on the continent; and such was the plan 
when the word came into use, and it passed into disuse when it was 
at length ascertained that such enlarged co-operation was not to be ac- 
complished, but that out of the conflict there was to arise a new nation- 
ality not co-extensive with the continental extent of British power in 
America. 

The second Congress, I mean that of 1775, clung to the same hope 
and the same policy of colonial combination on the most enlarged scale ; 
and this feeling continued even after the beginning.of hostilities. Again 
did Congress address to the non- participant provinces elaborate appeals 

and invitations ; again did they communicate arguments to Canada to 
BE justt ate the hidden perils of the Quebec bill, to show the superiority 
of the common law over the civil law, to expound religious toleration, 
persuading the French Canadian that Roman Catholic and Protestant 
might dwell together securely and harmoniously as in the cantons of 
Switzerland. 

Nay, further, the Congress indulged the expectation of even more 
than cis-Atlantic opposition, for it “sent. its voice from Philadelphia 
across the sea to the people of Ireland. In the earliest scheme of con- 
federation—that submitted to Congress by Dr. Franklin, in July, 1775 


—one of the articles expressly provided for the admission of Ireland, 
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the West India islands, Quebec, St. Johns, Nova Scotia, Bermudas, 
and East and West Floridas into the ‘“ Association,’? which was then 
relied upon as a means of colonial redress. 

Besides the appeals and the invitations addressed to the Canadians, 
there was a hope that a successful invasion of Canada might bring the 
population there into that support of the common colonial cause for 
which the other means had failed. Accordingly, the expedition under 
Montgomery, in the winter of 17756 had a purpose additional to 
mere conquest—that of gaining the support and the assistance of their 
fellow-colonists. 

Still clinging to this object, Congress resorted to one other and the 
last a attempt—an embassy to speak in person to the Canadian—the 
commission composed of Dr. Franklin, Charles Carrol, and Samuel 
Chase, taking with them for their coadjutors a Roman Catholic priest, 
the Rey. John Carrol, (afterwards archbishop of Baltimore,) and equally 
pacific agents, a printer and a French translator. 

All these efforts—addresses made and made again, invasion, the 
embassy of commissioners—all proved utterly unavailing in bringing 
to those early Congresses any co-operation from other British provinces. 
The addresses were not responded to, probably were hardly heeded; 
the military expeditions failed, and the commissioners found no audi- 
ence. ‘The printer who accompanied Dr. Franklin and the other com- 
missioners proved of no avail, in consequence of an unanticipated but 
fatal obstacle, and that was that reading was a very rare accomplish- 
ment with the French Canadian population. Quebec was not more 
impregnable to Montgomery than were the minds of the Canadians to 
Franklin and a printing-press. 

These schemes for more extended colonial combination—began in 
1774, continued during 1775 and into 1776—all came to naught; and 
now we can see, what was not visible to those who conceived those 
schemes, how happy it was that they did come to naught. I do not 
mean to question or to disparage the sagacity of those colonial states- 
men, who during three years persevered in those schemes and the 
various methods of accomplishing them. Judged with relation to the 
objects aimed at, those schemes were wise and patriotic ; but the objects 
were only colonial opposition, and the combination which was contem- 
plated was only to be a temporary one, to cease whenever the colonial 
grievances should cease. But in God’s government over the destinies 
of the race and country other and oreater results were in reserye,— 
independence, nationality, union, ith relation to such 
results, [ repeat it was most happy that all attempts to bring about 
Canadian combination proved absolutely fruitless. It was only eleven 
years before, let it be remembered, that Canada had been transferred, 
by conquest and the treaty of Paris, from French to British dominion. 
A province so recently foreign in laws, in language, in the various 
social elements, must needs have proved an incongruous, if not a dis- 
cordant member in such a union as was on the eve of completion be- 
tween the thirteen colonies. The very fact that it was necessary for 
Congress to cause the addresses to Canada to be translated into French, 
is of itself enough to show how little congeniality there would have 
been for the perpetual purpose of union. When, therefore, Canacian 
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sympathy and co operation were invoked, ‘a wiser * spirit” was at work 
to make that invocation of no effect. 

While the addition of these incongruous materials was happily pre- 
vented, it must not be forgotten that the portion of the continent which 
was to be the soil of the Union already included within its-bounds, 
indeed in its very centre, elements equally foreign and unsuited to natu- 
ral combination ; for almost contemporaneous with the settlement of 
Virginia and of New England, in the first quarter of the seventeenth 

century, Hudson’s voyage had created the claim of Holland, and the 
grant by the States General to the Dutch West India Company planted 
their settlement along the banks of the Hudson. Thus was introduced 
into the very heart of the land a hostile element, for England and Hol- 
land were at strife in the East Indian commercial settlements, in which 
region, the: massacre of the English traders, at Amboyna, occurred 
about the same period. 

Another occupation, foreign, but less antagonistic, was that which 
connects with American history the name of one of the wisest and 
noblest of Europe’s continental kings, statesman, and soldier, Gustavus 
Adolphus, of Sweden ; a company of whose subjects settled, it will 
be remembered, on the banks of the Delaware. 

Settlements such as these, by two of the great European powers, 
and on most important sections of the continent, were unpropitious to 
any progress of union among the British colonies, for the foreign and 
unfriendly occupation was interposed between the northern and the 
southern settlements, an occupation held too by one of these foreign 
powers for well nigh half a century, and during all that time ambitious 
of larger colonial dominion, and actively aggressive. 

For the removal of these impediments to our union, there was needed 
the strong control of conquest. In one respect that process was simpli- 
fied, as if the course of things was so guided as to leave behind as 
little as possible of the ill blood and rankling recollections of conquest. 
‘There was engendered no animosity between the Swedes and the Eng- 
lish colonists; for it was Holland that did the work of conquest, and 
subjugated the little Swedish colony on the banks of the Delaware. 

For England, there was, therefore, left only one colonial adversary ; 
and the adverse element of a foreign occupation of a considerable and 
important part of the continent was done away by the result of the 
war between England and Holland; the treaty of Breda, and the final 
cession of the territory, thus establishing English éclonial dominion in 
uninterrupted occupation of the whole extent of the country, which was 
thereafter to be in union. 

It would, perhaps, not be easy now to measure the sense of repug- 
nance which survived in the minds of the conquered Dutch colonists ; 
the natural reluctance at the transfer, by conquest, of their allegiance ; 
the compulsory identification with a people who had other laws and 
usages, and another language: but whatever these feelings may have 
been, they met soon with what must have been a most unlooked for 
alleviation in the course of events in Europe; for it was only twelve 
years after the Dutch, colonists in America passed under British do- 
minion, that their native country, Holland, gave a sovereign to Great 
Britain, and thus the throne of their conquerors was filled by one of 
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their countrymen, him who had been their Stadtholder, their Prince of 
Orange. Thus British rale became less of foreign rule to them; and 
thus the revolution of 1688 may be referred to as having contributed 
a harmonizing influence to the progress of the American union. 

The Dutch dominion in America, adverse as it was to union in one 
respect, by parting the northern from the southern English colonies, in 
another respect exerted an influence favorable to colonial combination. 
It was not only the presence of hostile Indian tribes on the New Eng- 
land frontier, but it was also the neighborhood of the Dutch, “that 
prompted the first effort of colonial union; that of the united colonies 
of New England” which had its beginning in 1643, the first ‘ confede- 
racy,” the first time the word “ confederacy”? was usedin America. It 
was the first of these combinations, serving to show how it was a sense 
of common danger, the sense of strength and security in united action, 
which, by slow and safe gradations, was to bring the several colonies 
into union, disclosing, from time to time, how natural it would be for 
the sentiment of social union, which all the while, no doubt, however 
unrecognised at the time, was growing strong, to be converted into 
Tees union ; how the sense of brotherhood, of a community of citi- 
zenship would imperceptibly prepare itself to assume political form 
and consistency. 

I cannot pause to comment on that early confederacy, its principles, 
its system, and its uses. It purported to be “a perpetual league of fricnd- 
ship and amity,” and it contained provision for its enlargement by the 
admission of other colonies into confederacy with the four colonies who 
were the contracting parties. Limited as this confederacy was in 
the number of its members, cautiously restricted as it, was in its 
powers, and close and pressing as the dangers were, five years were 
consumed in the planning of it; perpetual as it professed to be, it lasted 
no more than about forty years; no other colony was added to it, and 
as the dangers which suggested it passed away, the confederacy lost 
its interest, and when its existence ceased incidentally with the abro- 
gation of the New England charters, in the reign of James H, no effort 
was made to renew it. The old Saxon principle of distinctive local 
government was at work even within the narrow circuit of these kin- 
dred Puritan colonies, and no adequate motive for union presented itself, 
There are traces of mutual jealousies there ; especially was there jea- 
lousy of the centralizing authority of Massachusetts. ‘This feeling was 
manifest in the solicitude on the part of the Plymouth colony to preserve 
its separate existence. It breaks out in the bitter humor of a not very 
felicitous pun on the Bay colony, in a despatch from the Plymouth 
agent to the Plymouth governor, when, writing from London in 1691, 
he says: “ All the frame of Heaven moves upon one axis, and the 
whole of New England’s interest seems designed to be loaden on one 
bottom, and her particular motion to be concentric to the Massachusetts 

tropic. You know who are wont to trot after the bay horse.”—(Wis- 
wall to Hinckly, Nov. 5, 1691. Hutch. I, 365.) 

In the New England confederacy, unanimity in religious creed was 
an essential principle of political concord, an impediment to the pro- 
gress of union, if the confederacy had continued, for admission was 
refused to their dissenting fellow-colonists of Rhode Island. 'The Purr 
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tan clergy who went to Virginia were ejected for non-conformity; and 
it was only about twenty years before William Penn obtained the char- 
ter for Pennsylvania, and came with his Quaker followers, that the 
“¢ Fyiends”? who ventured into New England were scourged under the 
law against “vagabond Quakers,” and the sterner penalty of death 
inflicted. 

If at an early period sectarian animosity was burning lines of division 
between the colonists, the now tolerant christianity of : a later time con- 
tributed largely to the more accordant results of blending the commu- 
nities together. Each christian society was at length enabled peace- 
fully to commune with its own brotherhood in other sections of the 
country, and thus ecclesiastical sympathy became one of the means by 
which the way was prepared for civil and political sympathies. The 
inhabitants of different and distant colonies became members of one 
household in their faith, thus learning, perhaps, how they might become 
members of one politica! family. Among the churches of the church 
of England in the colonies, no ecclesiastical union in one collective 
representative assembly was formed until after the peace of 17838. 
The Presbyterians, feeling the want of ecclesiastical combination, as 
appears from a circular Teer of the ministers and elders at Philadelphia, 
began in 1764 to take measures to effect a union of their scattered forces. 

I turn now to another and very different influence of union, which is 
to be discovered in the military colonial combinations. On repeated 
occasions the authorities of the colonies—governors and commissioners— 
were brought into connexion for conference respecting hostilities, offen- 
sive as well as defensive. It was upon such an occasion, in 1690, at 
New York, that the word ‘ Congress” first has a place im our history. 
But, besides such occasional conterences, the colonists were brought to- 
gether in joint military service, to know each other the better thereby. 
This kind of association may be traced as an influence of union, more 
or less operative on different occasions from the times of what were 
called “ King William’s war,” and “Queen Anne’s war,”’ at the close 
of the seventeenth and at the beginning of the eighteenth century, down 
to the peace ofsParis, in 1763, at the end of the old French war. The 
colonies contributed their re espective sums of money to the general cost 
of the war, and troops levied in the different colonies Sere together 
in the several early attempts on Canada, in the expedition against “Cape 
Breton and the capture of Louisburg, and upon what was the first 
foreign service of the colonists, (1 mean foreign beyond the continent,) 
Werion’s disastrous expeditions against Cartha agena and Cuba. ‘The 
associated service in the old French war was the latest discipline of 

the kind to prepare the colonies for the war of the revolution. 

While such’ influences and others of a more imperceptible nature, 
which I cannot now pause to discuss, were working propitiously for 
union, there was a counter-agency produced by the indications of a de- 
sire on the part of the British government to adopt a different colonial 
policy, to substitute for ‘that wise and salutary neglect,” which Mr. 
Burke afterwards commended, a more active control. In carrying out 
such a policy there would be needed more of union, not spontaneous, 
voluntary colonial union, but compulsory union, by the imperial power 
on the other side of the a It was at the close of the seventeenth 
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century that William the Third formed the standing Council of the Lords 
Commissioners for Trade and Plantations, vested with new and central- 
izing powers of superintendence. There had been in the more arbi- 
trary reign of James the Second indications of the same policy of more 
active colonial control; and it made itself manifest in the new methods 
of colomal administration, their policy and their plans, in one instance 
nothing less than a recommendation that ‘all the English colonies of 
North America be reduced (reduced, such was the word) under one 
government and one viceroy.” ‘The consequence of all this was, that 
union began to present itself to the thoughts of the colonists in the ob- 
noxious light of a means of increasing the ascendancy of the royal pre- 
rogative ; ‘and they watched with perpetual vigilance every approach to 
combined action, to union avowedly or covertly compulsory, as some- 
thing that was fatal to colonial rights. 

The ancient Saxon element of distributed power was quickened into 
renewed activity during a long period of apprehension. When, in con- 
sequence of the suggestion of the Board of ‘Trade and of the colonial 
secretary, the Albany convention was held in 1754, with its delegations 


from seven colonies, extending as far south as Maryland, the plan of 


union proposed by that Congress was, as is well known, rejected ; 
although the war with France was imminent, and although the author 
of the plan was Franklin himself, a delegate from Pennsylvania. The 
several colonial assemblies detected too much of prerogative in the 
scheme of union, which had the singular fate of proving also unsatisfac- 
tory in England, because of the opposite objection of too little pre- 
rogative. F ranklin was discouraged in his hopes of colonial contedera- 
tion; and one of his correspondents said to him, writing from Boston, 
in 1754: ‘ However necessary a union may be for the mutual safety 
and preservation of these colonies, it is certain it will never take place 
unless we are forced to it by the supreme authority of the nation.”’ 

Jt was by the action of the supreme power of the nation that umon 
did take place, but not in the way contemplated when those words 
were used. When the new and obnoxious colonial policy took the 
well defined shape of the Stamp » Act, union, which had been dreaded 
when the proposal came in any torm from the British government, was 
instinctively resorted 10 as a means of defence and security, and the 
dele ee of nine colonies, as far south as South Carolina, met in the 
Congress 0 f AVGos 

When, nine years later, the power of the British government struck, 
with the Boston Port Bill, at one single point. the sentiment of union 
was discovered to be strong enough and quick enough to make com- 
mon cause with almost instantaneous rapidity, and twelve colonies 
(soon afterwards to reach the full complement of the old thirteen) assem- 
bled by their delegations in the Congress of 1774, When it 1s con- 
sidered that those delegations were chosen in various ways, with 
much of irregularity, of necessity, I know of nothing so remarkable in 
the history of representation as the meeting of those fifty-two men in a 
room of a building familiar to Philadelphians as the Carpenters’ Hall, 
locking the doors, enjoining secresy on the members, and all the 
while the people from New Hampshire to Georgia waiting quietly, 
willingly, resolutely, prepared to do, I will not say the dr Iding of that 
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Congress, but to accept the conclusions of that Congress as the voice 
of the nation. What higher proof could there be of the unknown 
strength of union? I say the unknown strength of the sentiment of 
union, because that Congress contemplated nothing more than ‘ asso- 
ciation” (as it was termed) in a policy of non-importation and non- 
exportation. When the Congress of 1774 adjourned, it was a contingent 
adjournment, leaving it to be determined by the course events might 
take whether the colonies would again be found acting in concert. The 
plan of confederation proposed by Franklin in 1775 looked to no dura- 
tion beyond the continuance of the obnoxious acts of Parlament; and 
even alter the war began, and the continental army was tormed, perpe- 
tuity of union appears not to have formed part of the plan of operations. 
It was not until the wearied patience of the people was worn out, and 
the aggrieved sense of freedom driven to the last resort, that the coali- 
tion of the colonies began to assume the aspect of permanence. ‘Then, 
and not till then, it became apparent what had long been the tendency 
of things touching the relation between those distinct communities. 
Together they had sought redress for their grievances; together they 
had declared their rights; they appealed, petitioned, remonstrated 
together ; and when they encountered the same repulse and the same 
disappointment, they ‘ assoctated” under solemn pledges, ‘“ the sacred 
ties of virtue, honor, and love of country,” tor a combined pacific re- 
sistance. At length, when all had failed, and they saw that the hour had 
come for the last appeal, they bowed down together in “ public humili- 
ation, fasting, and prayer,’ and, with hearts thus fortified, they stood 
prepared to face the common danger. It was one war to all. Blood 
was soon shed; and that blood, poured out for the common cause of 
all, was the seal of union. Further, when hostilities had been ¢on- 
tinued for more than a year, and it became manifest that the war was 
ineffectual as a means of mere colonial redress, the process which 
established national existence was at the same time the consummation 
of union. The colonies, which found themselves in a state of revolu- 
tionary anarchy, instead of hurrying to separate action, deliberately 
sought the advice of the whole country as it might be given by Con- 
gress. They sought and they followed that guidance. ‘This was union. 
When the final and formal act of independence came, it was done by 
all and for all. That was union. Therefore, there is, I think, no pro- 
position in our constitutional history clearer, simpler, truer than this, 
that Union ts our country. 

In conclusion, permit me to say, that I fear 1 have exposed myself to 
some condemnation for rashness in attempting to treat so large a subject 
within such limited space. I have had it most at heart to show how, 
during a very long period of time, there has been a tendency of events 
proving a providenjial purpose in the establishment of the Union. 
However the feelings of men may differ in respect for antiquity, what 
mind can refuse to recognise a claim for all that can be given of 
thoughtful, affectionate, and dutiful loyalty to that which for our good 
was achieved by more than human agency working through centuries. 
Yor the Constitution of the United States you may carry your debt of 
gratitude to the memory of that assembly of sages and statesmen who 
in convention constructed the Constitution. The debt of gratitude for 
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Independence may be paid to that other assembly of wise and good men 
who declared it. But for the Union, our thanksgiving must be laid at 
the foot of the throne of God; and therefore treason to the Union can- 
not be conceived of but as a crime which heaps upon the traitor an 
accumulated guilt of thankless impiety. I speak it with reverence and 
with humility, and with thoughttulness in the words I use, when I say 
that this Union of ours was the work of God. 
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LECTURES. 





VIL—ON METEOROLOGY. 





BY ROBERT RUSSELL, ESQ.,* OF SCOTLAND. 


First Lecture. 


To study the peculiarities of the atmospheric changes in North 
America, and the effects of the climate on agriculture, are the princi- 
al objects for which I have visited this part of the world. I am much 
gratified to find so large a number of meteorological observers scattered 
over all parts of this vast. continent, contributing so materially to the 
advancement of science. 

Since I have had an opportunity of studying the meteorology of the 
United States, I have been much impressed with the limited area of the 
field for investigations within the British islands. It now appears as a 
mere handbreadth, in comparison to the wide territory over which you 
are prosecuting your inquiries into the causes of atmospheric disturb- 
ances. 

Your government has done considerable for the support of meteor- 
ology. It has accumulated at the National Observatory, under the 
direction of Lieutenant Maury, an invaluable collection of facts rela- 
tive to the sea. It has established observations at each of its military 
posts, and has secured the services of Professor Espy, who has done more 
tor theoretical meteorology, in my opinion, than any other living man. 

But I must confess that I would have turned my face to the Old 
World somewhat unsatisfied, if I had not had, through the politeness 
of the Secretary, an opportunity to examine the meteorological records 
collected within the walls of this Institution, and, through them, to be- 
come acquainted with the peculiarities of your climate; and to trace out 
the nature and extent of some of the atmospheric disturbances which 
had attracted my attention during my tour. 

In this short course of lectures I shall not enter upon those questions 
which relate to general meteorology, but shall confine myself princi- 
pally to the analogies which seem to subsist between the action of 
atmospheric agents in Europe and in North America, and point out a 
few facts which demand more extended observations for their solution. 





*Notr.—The author of these lectures came to this country with letters of introduction 
from Sir David Brewster, Professor Airy, and other distinguished cultivators of science in 
Great Britain. The Smithsonian meteorological records were opened for his investigation, 
and other facilities extended him for the prosecution of his studies. Without intending to 
endorse the peculiar views which he may have advanced, we may say that his lectures con- 
tain facts and suggestions fully worthy of attention. J. H. 
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To comprehend the nature of the changes which the atmosphere un- 
dergoes, the elementary principles of meteorological science must be 
understood; but I do not intend to enter more minutely into these than 
will enable those who have not devoted much attention to the subject 
to comprehend the more important truths. 

The nature of the atmosphere was long involved in obscurity. Its 
properties could not be ascertained tll chemistry and other branches of 
natural science were considerably advanced. Air has so little color 
that it is almost invisible, and offers so little resistance to motion, that 
it was considered by the school of Aristotle imponderable. This 
opinion was entertained for many centuries afterwards, until the inven- 
tion of the barometer, by Toricelli, in 1640, and the discovery of the 
fact pointed out by Pascal, that the barometer stands lower on the top 
of a mountain than at its base, left no doubt remaining that air was pos- 
sessed of weight, and, consequently, that the atmosphere exerted a 
great pressure. 

Ifa glass tube, three feet in length, be filled with mercury, and its épen 
end inverted in a basin of the same liquid, the mercury in the tube will 
stand, at the level of the sea, nearly 30 inches higher than the surface 
of that in the basin. This column of mercury, which, if its section is a 
square inch, weighs nearly 15 pounds, is balanced by a column of air 
of the same section and extending to the top of the atmosphere. The 
pressure of the atmosphere is, therefore, equal to that of an ocean of 
mercury of 30 inches deep, or to a pressure on each square inch of sur- 
face of about 15 pounds. Moreover, mercury is 154 times heavier than 
water, and 10,500 times heavier than dry air at the surface of the 
earth; hence the pressure of the atmosphere is equal to that of an 
ocean of water of about 33 feet deep, or an ocean of air, of equal density 
throughout, of 27,000 feet high. 

‘That the atmosphere should press on the surface of the earth, and on 
all parts of our bodies, with a weight of 15 pounds to the square inch, 
is, at first sight, a very perplexing fact; but it is fully illustrated by the 
familar and analogous pressure of water. The diver who descends 
below the surface of the sea is pressed on all sides by the superincum- 
bent weight of water, and, instead of being incommoded by this, is ren- 
dered more buoyant. The particles of the air are of extreme tenuity 
and of almost perfect mobility, and therefore offer no resistance to 
bodies moving among them. On these accounts the weight of the air, 
and the great pressure of the atmosphere, remained so long concealed. 

For a long time after the discovery of the pressure of the atmosphere, 
the world remained in ignorance of its chemical and mechanical con- 
stitution. ‘The analysis*of air was, however, one of the first triumphs 
of modern chemistry. Rutherford discovered hydrogen, one of its com- 
ponents, in 1772; and, two years after, Priestly and Shiel, independ- 
ently of each other, discovered the other principal ingredient, namely, 
oxygen. 

Dry air is composed of 77 parts nitrogen, 23 oxygen, by weight; 79 
parts nitrogen, 21 oxygen, by volume; carbonic acid, 1.1000 by 
weight; ammonia, only a trace. ‘The atmosphere also contains a cer- 
tain amount of moisture. This is the only component which is liable to 
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much change in its quantity. It varies from two per cent. to an inap- 
preciable portion. 

Again, the chemical composition of air had been established several 
years before its mechanical character was fully made out. The sages 
of Egypt and of Greece disputed about the constitution of matter; but 
their speculations, however ingenious, led to no definite results. At 
the end of the last century many valuable facts had been accumu- 
lated on this point; but no great law had'been proposed to link these 
facts together before Jonn Datton applied the atomic theory of the 
constitution of matter to explain the mechanical phenomena of the atmo- 
sphere. 

Dalton did much for chemical science, and is justly regarded as the 
father of meteorology. He was gifted with gigantic powers of mind, 
and, in other respects, possessed a noble character. 

Modern science regards matter as made up of atoms endowed with 
attracting and repelling force. In the case of a solid or liquid, these 
tygo forces are in equilibrium—the atoms are held at a distance 
from each other, and do not fill all the space enclosed within their 
boundaries. Ifa solid or liquid is subjected to pressure, the atoms are 
made to approach each other, and the repulsion is increased ; so that, 
when the pressure is removed, the atoms fly back to their original posi- 
tion. If, on the contrary, we attempt to draw a solid apart, the attrac- 
tion comes into operation, and offers a resistance which is called cohe- 
sion. In the case of aeriform substances, the repulsion entirely pre- 
ponderates. Dalton gave to this theory a definite form, and applied it 
to the phenomena of the atmosphere. 

All our conceptions of the constitution of substances, in regard to 
their solid, liquid, or aeriform states, are more or less intimately asso- 
ciated with the atomic constitution of matter in its relations to heat. 
Thus, the action of heat converts a solid into a liquid, by giving mo- 
bility to its atoms. ‘The action of heat converts a liquid into an elastic 
vapor, or gas, by imparting a repulsive force to its atoms. Indeed, in 
regard to gases, the repulsive force and heat are often looked upon as 
identical, and we shall consider them to be so. The elastic properties 
of gas, steam, or vapor, are, then, owing to the mutual repulsion of the 
atoms, in consequence of the action of heat. ‘This view, arising natu- 
rally out of the atorhic constitution of matter, gives an explanation of 
the mechanism of gases no less simple than consistent. 

To illustrate this principle one fact will suffice. If water is con- 
verted into steam under the ordinary pressure of the atmosphere, a 
cubic inch is transformed into about a cubic foot of vapor. ‘The atoms 
of water are, therefore, twelve times further apart in the case of steam 
than they are in that of the liquid. ‘The action of heat has had the effect 
of putting every atom in a state of repulsion with regard to its fellows— 
every one tends to fly from the other with as much force as if each was 
under the influence of a powerful spring. ‘The intensity of the repulsion 
of the atoms constitutes the force of the steam. The elastic properties 
of the gases of the atmosphere are also owing to the mutual repulsion of 
their atoms, though the repulsion is much more permanent in this case 
than in that of steam. No cold or pressure has yet been found sufh- 
cient to reduce nitrogen or oxygen to a liquid form. 
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The bulk of gas is increased by heat, which must not be looked upon 
as increasing the size of the atoms, but only as increasing the repulsive 
force between them. The repulsive or expansive force is measured by 
the weight which it can support. In the atmosphere, the expansive 
force of a portion of air, or its elasticity, is exactly balanced by the 
gravity of all the air above it. The weight of the atoms, from the to 
to the bottom of the atmosphere, amounts, as we have said before, to 
about fifteen pounds on each square inch; the elastic or repulsive force 
which keeps the atoms apart is exactly equal to this amount. Gravity 
and elasticity are so equally poised, and the atoms move so freely 
amongst each other, that the air is in a state of the most delicate 
balance that can be imagined. 

The expansive property of gases is a remarkable phenomenon in 
physics. We have no means of ascertaining its limits, but we know if 
the whole air was exhausted from this room, a single cubic inch of 
either oxygen or nitrogen would, if admitted into so large a vacuum, 
instantly occupy every part of it, and still press, though with dimin- 
ished force, against the walls for further expansion. The repulse 
force which exists among the atoms, though greatly weakened, would 
not be exhausted. 

The law which regulates the density and elasticity of gases was dis- 
covered about half a century after Toricelli invented the barometer. 
Mariotte found, by experiment, ‘‘ That the density and elasticity of at- 
mospheric air are directly, but the space it occupies inversely, as the 
force of compression.” ‘That is to say, if you exhausted the air from the 
receiver of an air-pump until the barometer stood at fifteen inches, the 
pressure or elasticity of the air would only be half of what it was before 
the experiment. It would take two cubic inches of air in this state of 
rarity to weigh as much as one did when the barometer was at thirty 
inches ; or, in other words, one half of the atoms being removed, the 
remaining half are further apart, since they still occupy the same space. 
The number of atoms being reduced one half, if the temperature is the 
same, their repulsive force is also reduced in the same ratio, and, there- 
fore, the repulsion of the particles of any gas increases as the cube 
root of the distance between them diminishes. ‘The repuision be- 
tween the atom at the very top of the atmosphere and those below it is 
so much weakened by separation that it is precisely equal to the weight. 

From the simple fact that the repulsion of the atoms of gases varies 
as the number of atoms contained in a given space, it follows that the 
elasticity and density of a gas are as the pressure directly, that the 
volume is as the pressure inversely, and that, consequently, the one 
can be deduced from the other by the simple rule of proportion. This 
law holds true in regard to the most minute additions of weight, and 
we have the full assurance of reason, founded on experiment, Other 
things being equal, that the distance which separates every atom of 
air from the top to the bottom of the atmosphere decreases as we de- 
scend ; in short, each atom is nearer the atom immediately below it 
than the one above. The various strata of the atmosphere thus in 
some measure resembles fleeces of woo! or loose balls of cotton piled 
upon each other. The wool or cotton is more compressed, and there- 
fore more dense, in proportion to the weight it bears; it is most so 
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next the bottom, and least so at the top. The air, in the same way, is 
more rare as we ascend to greater heights, the atoms being farther 
apart, and their repulsive force diminished. In consequence of the 
great capabilities of gases for expanding with diminished pressure, 
the atmosphere, instead of being only about five miles in height, as it 
would be if of equal density with the lowest stratum, (7) is really up- 
wards of fifty miles high. 

The atmosphere is not only in a most delicate state of balance in 
respect to elasticity and pressure, but it is no less so in respect to the 
amount of heat contained in its different strata. ‘The expansive force 
of gases, or the repulsion which exists among their atoms, seems, as 
we have already stated, to be identical with heat. When air, at the 
temperature of freezing water, is condensed in the hollow globe of an 
air-gun, an immense amount of heat becomes sensible. ‘'Tinder, it is 
well known, can be lighted with a single stroke of a condensing 
syringe. In the rarefied gas a large amount of heat 1s stored away 


and inappreciable by our instruments or senses, which is again given 
out*by compression. 

The intimate connexion subsisting between heat and the expansion 
of gases is most beautifully seen in the atmosphere. As already 
stated, the atoms of air as we ascend are at greater distances from 
each other. If the distance between any two atoms is diminished, 
they give out heat or render it sensible ; whereas, if we increase the 
distance between them, they store it away. ‘The upper strata are 
sensibly colder than the lower, not because the atoms have less heat, 
but because the heat is diffused through a larger space when the atoms 
are farther apart. One pound of air at the level of the sea, within the 
tropics, may be said to contain no more heat than the same weight at 
the top of the highest mountain perpetually covered with snow. It is 
for this reason that the same wind which is warm in the valley 
becomes colder as it ascends the sides of the mountain. The diminish- 
ing pressure allows the air to expand and store away its heat. It is, 
therefore, not the snow on the top of mountains which cools the air, 
but it is the rarity of the air which keeps the snow itself from melting. 
As a general law, the decrease of temperature amounts to 1° Fabren- 
heit for every 300 feet in perpendicular height. 

A variation in the amount of heat affects the volume of a gas as 
sensibly as a variation in the pressure. An addition cf heat increases 
the repulsive force of the atoms, and thus expands the volume. All 
gases, reckoning from the freezing point of water, expand nearly the 
480th part of their bulk for every degree of temperature ; or, in other 
words, if one cubic foot of air had its temperature raised 480° above 
the freezing point, its elastic force would be doubled, or it would tend 
to expand to twice its former bulk. 

If a number of atoms of air in the lower stratum receives a greater 
amount of heat than those in the vicinity, they will repel each other to 
a greater distance apart than they were before they were heated, and 
will have a tendency to ascend, on the same principle that a piece of 
cork rises in water. 

On these undisputed data Dalton founded his two famous conditions 
of atmospheric equilibrium, which are now regarded as the true basis 
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on which all atmospheric disturbances are to be studied. First, that 
the atmosphere can only remain in a state of rest or equilibrium when 
the barometer stands at the same height at the level of the sea in all 
parts of the globe, because the aerial envelope has a tendency like water 
to seek its equilibrium. Second, that the atmosphere must every where 
have the same temperature at the level of the sea, and that its various 
strata as we ascend must have a temperature corresponding to their 
positiou—that is, that every atom, from the top to the bottom of the 
atmosphere, must possess the same absolute amount of heat. 

A number of natural agencies are at work to disturb the equili- 
brium of the atmosphere, and to give rise to aerial currents; among 
them the most important is the difference of temperature in different 
parts of the earth. The air within the tropics, constantly heated by 
the rays of an almost perpendicular sun, is rendered lighter, and is 
pushed upward by the heavier air north and south of this region. A 
current in this direction from each pole is thus produced at the surface 
of the earth, while an opposite current towards each pole is genergted 
by the rarefied air which rises above the heated belt, and fows back- 
ward like water seeking its equilibrium. These currents, on account 
of the rotation of the earth, are not along the meridian, but those at 
the surface take a westerly direction, while those above flow in an 
easterly course. This is the origin of the trade winds at the surface 
of the ea:th, and of the great westerly current which is almost con- 
stantly moving in the upper strata over the middle and northern por- 
tions of the United States. That such a current does prevail over the 
regions mentioned is clearly proved by Professor Coffin’s admirable 
report on the winds of the northern hemisphere, published in the Smith- 
sonian Contributions to Kuowledge. The phenomenon of the con- 
stancy of this upper current early attracted my notice in my tour 
through this country, and f learn from the records that it is the same 
all the year. The fact of the existence of this current is referred to 
by President Dwight, in his History of New England, to explain some 
atmospheric phenomena; and, indeed, it is one of the keys to a know- 
ledge of the peculiarities of the meteorology of this country. 

‘To understand some of the peculiar actions which occur in the lower 
strata of the atmosphere, it is necessary for us to consider a little more 
attentively the effect which sometimes takes place when a large area is 
slowly heated and the air above it gradually expanded. In this 
case the heated air, increasing its volume and resting on the surface of 
the earth, pushes up the air above it, and thus retains it in a state of 
unstable equilibrium. This condition was observed by the French 
savans as existing over the heated sand of the desert, and giving rise to 
the mirage. It was also observed by Colonel Sykes, on the plains of 
Hindostan, and is quite common in all latitudes. 

'Fhis is a very unstable condition of the atmosphere, and is constantly 
liable to be overturned ; yet its philosophy is not difficult to comprehend. 
When the atoms of air in the lower stratum are gradually and equally 
heated, all have a tendency to rise, and the cold atoms above have a 
tendency to descend. But as there is not room for all to descend and 
all to ascend at the same time, there is litthke downward or upward 
mowuon. 


THE SMITHSONIAN INSTITUTION. 187 


This is a very simple principle, but it is the only one which enables 
us to comprehend how a dead calm often exists immediately betore 
violent storms, and even before the tremendous hurricanes of the West 
India islands. A large amount of power is in this way held in reserve 
ready to be developed under various circumstances. We shall men- 
tion some phenomena as illustrations which are produced in this way. 

The unstable condition of the air, which results from the undue heat 
of the lower stratum, produces those great whirlwinds of dust and sand 
in the deserts of Arabia and Africa. The air flows in beneath, and 
revolves as it ascends, carrying loose material with it. Humboldt, 
when crossing over the great plains of South America during the hot 
season, recorded a curious instance of the effect of the sun’s rays on the 
surface of the ground when the air was calm: ‘In the Mesa de Paja,” 
says that illustrious traveller, * we entered the basin of the Llanos. ‘The 
sun was almost at its zenith; the earth, wherever it appeared sterile 
and destitute of vegetation, was at the temperature of 86° to 90° F.; 
nota breath of wind was felt at the heightat which we were on our mules 3 
yet in the midst of this apparent calm whirls of dust incessantly arose, 
driven on by these small currents of air which glide only over the sur- 
face of the ground, and are occasioned by the difference of temperature 
between the naked sand and the spots covered with grass.’’—(Personal 
Narrative, Vol. 1.) The land and the sea breezes observed in warm 
countries are caused by somewhat similar agencies. The land in the 
day time becomes heated to a much greater degree than the sea; the 
air over the former expands and flows away above, while the compara- 
tively cold air from the sea rushes over the land. This is exactly 
reversed at night, the air over the sea being slightly warmer than over 
the land—the breeze is from the latter. All are agreed as to the 
general cause of this phenomenon, but I am inclined to think the par- 
ticular mode of action has not received that attention which it deserves. 
As I shall have occasion to show that the action of the sea breeze in 
Great Britain apparently furnishes us with the true principle upon 
which certain violent disturbances sometimes take place over one half 
of Europe, I shall be a little particular in describing the exact mode 
of action. And I am not singular in opinion that a modification of the 
same principle applies to some of the storms of the United States. 
On a recent visit to Cuba I had an opportunity to study some well 
defined instances of land and sea breezes. I was particularly in- 
terested inthe former, because I was less familiar with them from personal 
observation; for while the sea breeze is Common in summer on the 
east coast of Scotland, the land breeze is very rare. Hugh Miller has 
given a description of the sea breeze in his work entitled “ My School 
and Schoolmasters,”’ as it occurs on the Cromarty coast, which is well 
worth a perusal by those who take an interest in such matters. 

The particular summer sea breeze of North Britain, so far as I have 
had an opportufiity of observing, only occurs when an upper current 
is flowing trom a westerly quarter. This condition seems to be essen- 
tial to itsaction. The breeze is always strongest on the coast, it gradu- 
ally moderates as it passes into the interior, and finally dies away long 
before it reaches the west coast. The manner in which the sea breeze 
loses its force shows that it is gradually absorbed into the upper current, 
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and that it does not rise in one vertical column, but that there is a con- 
stant ascension and absorption going on over the whole extent agitated 
by the breeze. By way of exemplification, and to render my exposi- 
tion more clear, I shall direct your attention to the action which takes 
place between soft and salt water, at the mouths of large rivers. Cap- 
tain King observed a current of salt water running up the mouth of the 
Santa Cruz, beneath the fresh water. In this case we cannot for a 
moment imagine that the salt water rises in a body at any particular 
spot, and returns as salt water to the sea; but only that the salt under 
current is gradually absorbed into the fresh stream above, at every 
point as far as the salt water extends. 

Now suppose the sea breeze has a depth of 2,000 feet, and extends 
50 miles into the interior of the country; it will not rise in a vertical 
column of 2,000 feet in width, but will be gradually absorbed, by rising 
in small portions into the upper current along the whole distance tra- 
versed. The greater depth of salt water at the mouth of the river 
corresponds to the greater velocity of the air on reaching the land. 
The spot where the breeze is not felt has its counterpart in that point 
of the bed of the river where the salt water ceases to flow against the 
stream. ‘The deep upper current from the southwest, which overlies 
the shallow sea breeze, performs the part of the large body of fresh 
water of the river, to which the other phenomena are merely secondary. 
The power which propels the salt water up the bed of the river is the 
ditference in the weight of the fresh and salt water. In the sea breeze, 
the air over the surface of the land is lighter than that over the sea at 
the same elevation; and it is this difference in the weight of the two 
columis of air which, in this case, is the propelling power. If the ba- 
rometer was sufficiently delicate, the rate of motion of the breeze might 
be calculated with considerable precision. 

The heat of the sun materially affects the force of the winds at the 
earth’s surface in all parts of the world. The still air of evening is well 
known to be in striking contrast with the breeze of midday. During 
the night the air cools more rapidly next the ground than at a greater 
elevation. The ascending currents cease with the heat of the sun, and 
friction soon induces a calm. 

At the meeting of the British Association for the Advancement of 
Science the year before last, I took occasion, in illustrating the action 
of one class of storms which agitate the atmosphere of Europe, to 
point out the fact that the sun, during the summer months, in North 
Britain, had the effect to reverse the motion of a thin stratum of air at the 
surface of the ground; while, during the day, a north current constantly 
flowed above and a south current flowed below, during the night the latter 
was reversed. I have found similar phenomena to prevailin the United 
States. For some days, in Charleston, last January, I observed that the 
wind was south during the heat of the day, and north inthe morning. I 
cannot stop now to discuss the cause of this phenomenon, though it is ex- 
ceedingly interesting in a scientific point of view. But there is an analo- 
gous effect produced, upon a grand scale, east of the Rocky mountains, 
over the United States, as well as the British Possessions, that requires 
to be noticed in this place. It has been most satisfactorily made out 
by Professor Coffin, that southerly winds, in North America, are much 
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more common in summer than in winter; the following are his reduc 
tions : 
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IT quite concur in the opimion, first entertained by Volney, that the 
summer south winds of the United States are chiefly supplied from the 
trade winds of the tropics. To this wind is to be ascribed the amazing 
fertility of the climate for sugar, cotton, Indian corn, and tobacco. The 
isthmus which connects North and South America is too high to allow 
the trade winds to cross into the Pacific ocean; and in summer they ap- 
pear to be frequently directed northwards by this great natural wall, 
and find their way across the Gulf of Mexico, and spread out as a 
surface current loaded with moisture over the Mississippi valley and 
the eastern seaboard States. If the isthmus which connects the two 
continents had been sufficiently low to allow the trade winds to cross 
into the Pacific, the valley of the Mississippi: would have had, in all 
probability, a much less productive summer climate, resembling that 
of the south of Europe or the north of Africa. 

I may here mention that there is only an extremely limited area in 
Europe which has sufficient summer rains, with the requisite tempera- 
ture, to grow Indian corn, and that there are no cotton or sugar regions. 
The summers of Spain, except on the northwest of the country, are 
usually so very dry that little Indian corn can be grown without arti- 
ficial watering. 'The productive powers of the soil are almost entirely 
centred in the valleys, which are Peas by the melting of the snow 
of the mountains. 

The summers of Italy are also too dry, and the melting of the snow 
on the Alps is essential to the fertility of Lombardy. The largest and 
best region for Indian corn in Europe is in the south and east of France. 
Mr. Marsh, in his introductory lecture here, told us that for three 
months rain did hot fall in summer at Constantinople. In Palestine, 
‘rain in summer”’ is still as rare as the ‘‘snow in harvest.” In the valley 
of the lower Nile, a shower of rain is a remarkable phenomenon; the 
overflowings of the river serve for the growth of wheat, but no Indian 
corn or millet can be had without laborious irrigation; accordingly, fifty 
thousand oxen are employed in summer to draw water for this purpose. 
In upper Egypt no crops of any kind are obtained without the same 
appliance; and during a low current in the river the peasants are obliged 
to raise the water upwards of forty feet. When we reflect on these 
facts, the great fertility of the summer climate of North America, east 
of the Rocky Mountains, is very surprising. The aridity of the Medi- 
terranean shores is owing to the prevalence of northerly winds; while 
the fertility of the United States is owing to the prevalence of those 


a NINTH ANNUAL REPORT OF 


from the south. This statement is amply supported by Professor Cof- 
fin’s researches in the Smithsonian Contributions. 

The warm surface wind which sets in from the Gulf of Mexico over 
the United States, is not only the great source of fertility, but is also the 
great disturbing element of ‘the a atmosphere at all seasons of the year. 
During the warm season, in this country, when the wind changes 
to north or northwest, the sky becomes peculiarly transparent and blue in 
color. I have frequently had occasion, in my tour through Canada and 
the United States, to observe that the lower ‘south and southwest wind 
begins to blow, as in Great Britain, shortly after the sun heats the air at 
the surface of the ground, and that the sky soon loses its peculiar trans- 
parency. One point in regard to this surface wind from the south de- 
serves special notice. I allude to the fact that it is often at rest or very 
sluggish during the night, and most active duriug the maximum heat of 
the “day = Phis wast Sant ace wind which spreads over the region east of 
the Roe ky Mountains, and over the Gulf of Mexico, is therefore daily put 
put in motion by the heat of the sun. The short time which I have been 
able to devote to this subject leads me to believe that the breeze begins 
to stir at an earlier hour in the day in the higher latitudes, and that it is 
gradually propagated to the south. ‘The sun rising earlier the farther 
we advance northward is probably the cause of this phenomenon. 

Mr. Thom, in bis work on the *“* Nature and Course of Storms,” p- 2595, 
informs us that south and southwest winds prevail during summer over 
the projecting shoulder of South America, at Guiana; and I was in- 
formed by the sugar-planters that in Cuba south winds are common 
during ihe rainy season, namely, May, June, July, and August. 
Mr. p helps, also, in a recent communication to the meteorological 
department of the Smithsonian Institution, mentions the fact that 
at Fort Brown, on the Rio Grande, the “prevailing winds are from the 
south, or probably a point or cwo to the east of south. This, he says, 
is more particularly the case during spring and the earlier part of 
summer, when they are usually pretty constant, especially durig the 
day time, blowing at the rate of fourteen miles an hour, or five degrees 
of latitude per day. But Professor Coffin’s report, already alluded to, 
gives us the best view of this great aerial current, which flows over the 
Mississippi valley, as well as along the Atlantic slope. 

The two great systems of atmospheric currents, viz: the lower and 
warm surface wind from the south, and the cold and dry current flow- 
ing constantly in the upper regions from the west, are intimately asso- 
ciated with all the changes of the weather in the United States. 
But before we attempt to trace the nature of these changes we must 
direct attention to another element of meteorology, which we have as 
yet almost left out of view, viz: the elastic and invisible vapor of 
water contained in the air, and which plays so important a part in 
almost all atmospheric changes. 

Science, as we have seen, was long perplexed with the problem of 
the manner in which water existed in the air ; sometimes entirely in- 
visible, at others obscuring the heaveus with clouds, or falling as rain 
or snow. For the solution of this question, we are also indebted to 
John Dalton, who gave an explanation of the matter, no less simple 
than consistent and ingenious. He at the same time opened up a new 
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view of the mechanism of mixed gases, gave us new ideas of the con- 
stitution of the atmosphere, and enabled us to comprehend the agency 
whieh ‘“ divides the waters of the firmament from the fountains of the 
deep.” The hygrometry of the atmosphere will be considered in our 
next lecture. ’ 
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METEOROLOGY. 
ae 


Second Lecture. 


That water placed in an open vessel over a fire does not have its 
temperature raised above 212 degrees, however great the heat may be, 


and that the steam produced is no warmer, is among the first of the 


wonders which arrests the attention of the student entering upon the 
field of physical science. The heat of the fire is absorbed in the pro- 
duction of the steam. .The atoms of water are made to repel each 
other. A cubic inch of this liquid converted into steam at 212 degrees, 
at the ordinary pressure of the atmosphere, has its bulk increased 
nearly 1,700 times. The elasticity of the steam thus produced is 
equal to the weight of a perpendicular column of 30 inches of mercury. 
This must appear quite evident when we consider how steam is formed. 
It rises from the bottom of the vessel which contains the water, in 
bubbles, and can only be rapidly formed when the repulsion of the 
atoms is able to resist the whole weight of the incumbent atmosphere. 

Dalton, however, discovered that vapor is formed at all tempera- 
tures; that the boiling point of water and the elasticity of the vapor 
are entirely regulated by heat and pressure. This he proved by allow- 
ing a small-quantity of water to ascend to the top of the mercury in a 
common barometer tube, where it produced vapor, the elasticity or 
pressure of which could be exactly measured by the height of the 
column, as the heat was increased or diminished. This simple experi- 
ment showed that the connexion between the temperature, density, and 
elasticity of steam is subject to the same physical law which regulates 
the density and elasticity of the permanent gases. The following 
exhibits a few cases of steam at different temperatures, with the corre- 
sponding force and weight : 


Temp. 0°; force 0.068 in inches; weight of cubic foot, 0.856 grains. 


20° oe 0) 140 SS Be BOSe (KF 
40° <0 7280 eS a ahzoo s, .-S 
60° 02560 ae ts Gee 22.7% 
80° >> F060 a as Biseao~. 
212° S30. 00 - ee 20h oe:. 4 


In fact, after allowing for the difference of the temperature in steam, 
according to the law which holds in reference to other gases, the pres- 
sure of steam at any low temperature being given, the weight of a 
cubic foot of steam can be calculated by the simple rule of propor- 
tion. 
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Steam or vapor, at all temperatures, may be considered as water con- 
taining a definite amount of heat. A pound of steam at 212° contains 
very little more caloric than a pound of vapor at 329°. This is proved 
by the fact that steam, at any temperature, when condensed, is capable 
of raising the temperature of its own weight of water more than 1,0009. 
If a cubic foot of steam at 32°, weighing 2.539 grains, were subjected 
to pressure, and none of the heat evolved during the condensation lost, 
a small volume of steam at 212° would be produced. But a cubic 
foot of steam at 32° could not exist in the atmosphere by itself, as it 
would be subjected to a pressure of 30 inches of mercury, whereas it 
could bear no more than one-fifth of an inch. Hence a difhiculty arose 
amongst chemists in regard to the manner in which water existed in 
the invisible form in the atmosphere at all temperatures, and under all 
pressures. There was also some difficulty in accounting for the man- 
ner in which the mixture of the different gases took place. 

It has been found that air brought down from the tops of the highest 
mountains, and from the greatest elevation reached by aeronauts, is 
nearly the same in composition as at the surface of the earth. This 
fact was rather perplexing, because the different gases of the atmo- 
sphere have not the same specific gravity. A cubic foot of oxygen 
weighed more than one of nitrogen, while one of carbonic acid was 50 
per cent. heavier than either. 


OAD ALTE OAT, Tees a ope Sa ell age VN eg 1.0000 
CanpomiG ACIG san a8 Noe 5 a art Bataeg o lclen 5 1.5240 
| NTU ROY 5) ER A A i ole ma NL 0.9760 
SEA CES ra RBI SRO Oe ne Hie Pig2 

Steam 212°... ..--------2-----------0----- 0.6235 


The carbonic acid being the heaviest gas, it should chiefly occupy 
the lower stratum of the atmosphere; and the nitrogen the top. Dal- 
ton, to reconcile a variety of phenomena with each other, added a new 
proposition to the theory of the atomic constitution of the mixed 
gases—namely, that the atoms of oxygen do not repel the atoms of 
nitrogen, ‘but only those of their own kind. ‘That the one gas is asa 
vacuum to the other. On this principle the most complete mixture of 
gases is explained, the atoms of one gas by their mutual repulsion are 
forced apart as is in void space, and thus diffused among those of an- 
other. At the last lecture we mentioned that if this room were com- 
pletely exhausted of air, and a cubic inch of hydrogen introduced, it 
would iustantly expand and fill the whole space. Now, the same thing 
would happen if a cubic inch of hydrogen were introduced into the 
room filled with air. The process would be much slower, but the 
mutual repulsion of the atoms of hydrogen would still be in as active 
Operation as it was in the vacuum, and would still cause them to sepa- 
rate until they pressed against the walls of the room with as much 
force as if there were no air in it. 

Not only has the truth of this law been verified, but the diffusive 
‘velocity of the various gases ascertained by actual measurement. 
This velocity is inversely as the density of the gases; in other words, 
the lighter the gas the greater its rapidity of diffusion. The vapor of 
Water, or steam, is subject to the same law; and this is the solution of 
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the difficulty we mentioned as to its capability of existing in the atmo- 
sphere at all temperatures. In accordance with this law, the atoms of 
water, as well as those of the several gases which compose the atmo- 
sphere, are as far separate from the atoms of their own kind as they 
would be if each alone occupied the space. The pressure of the com- 
pound atmosphere is therefore made up of the joint pressures of the 
individual gases. 

Strictly speaking, vapor is not condensed by the pressure of air, but 
by diminution of temperature ; andgee amount of moisture which can 
exist at any time in the atmosphere depends upon the amount of heat. 
Air saturated with moisture may be likened to a vessel filled with 
round shot or sand. ‘The spaces between the atoms of the permanent 
gases are occupied by the atoms of steam, in the same way as water 
fills up the vacant spaces between the shot or sand. The atoms of 
water are at a distance when steam at any temperature is by itself, and 
they can possess no greater repulsive force than is due to the tempera- 
ture of the evaporating surface. Pressure applied to the atoms will 
cause condensation, if the heat aiising from this act is lost. This is 
the same in the moistest atmosphere—the atoms of water are at a 
distance, and their repulsive or diffusive force is the cause of their re- 
maining invisible. Evaporation, therefore, in the atmosphere at a 
given temperature, can only take place when the atoms of water are 
removed as far from those on the evaporating surface as they would | 
be in pure steam at the same given temperature. 

Air is said to be saturated with moisture when as many atoms of 
vapor are contained in it as would exist in a vacuum at the same tem- 
perature. The atoms of air merely fill up the interstices ot the elastic 
vapor of water, or the converse. If the temperature be diminished, 
the repulsion of the atoms will not be sufficient to support so great a 
pressure, and a part of the vapor will be condensed into water. The 
reduced temperature at which this condensation begins to take place is 
called the dew point, or point of precipitation. 

The elastic force of vapor would ultimately cause it to rise to the | 
top of the atmosphere by virtue of this repulsive or diffusivé property, | | 
if it were not checked by other causes. At one time meteorologists 
attributed many atmospheric phenomena to the great activity of the | 
oe power of the vapor of water; but we are indebted to Profes- | 

r Espy for showing that this has been very much overrated, and | 
ibe agents are the more active causes. 

The air has its temperature raised during the day by the direct heat | 
from the sun and contact with the earth, and loses the greater part of | 
this heat during the night by radiation into space. ‘The ground radiat- | 
ing heat much Haster than air in a clear, calm night, is generally cooled | 
deen below the point of precipitation of the vapor, and thus conden- 
sation of moisture is produced and dew formed. This effect of radia- | 
tion has a most beneficial influence on vegetation. The formation of | | 
dew is regulated by a very simple law, viz: that the dewed surface ts 
always colder than the air in contact with it. In the same way the dew- | 
point of the air is ascertained by cooling down any body until moisture | 
is formed upon it. Several hygrometers have been formed on this | 
principle. 





| 
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The amount of moisture in the atmosphere has a great influence in 
modifying the heating power of the sun’s rays, as well as in the 
radiation of heat during the night into space. We often find two days 
in summer equally free from clouds and equally calm, while the one 
may be oppressively warm, and the other comparatively cool. This 
does not arise from a difference in the power of the sun’s rays, but from 
the quantity of moisture in the atmosphere. 

The influence of moisture in tempering the sun’s rays is a remark- 
able fact and well worthy of futher investigation. When the dew 
point is high, or, in other words, When the air is filled with moisture, 
the radiation from the earth is prevented, and the temperature of the 
night remains almost as high as that of the day; when the dew 
point is low, the sun’s rays pass, without absorption, to the earth, and 
impart little of their heat directly to the air. The medium dew points 
are, therefore, most favorable to extreme heat in the atmosphere, and 
the greater heat beyond the tropics is probably owing to this cause. 

The fact that the amount of moisture in the air regulates the tempe- 
rature of the nights has not received the attention which it deserves. 
I shall hereafier show that the hygrometrical condition of the atmo- 
phere throws a very considerable amount of light on the action of 
North American and European storms; and therefore | am more anxious 
to draw your particular attention to the relation between the dew point 
of the vapor of the air and the night temperatures, because this 1s the 
only means which I have of indicating the hygrometrical conditions 
connected with the storms of the United States. é 

It seems to be a law which holds in general over the world that the 
temperature of the air at sunrise during calm nights, at a certain dis- 
tance from the ground, falls a little below the dew point of the air 
during the preceding day. The mean temperature of the air at sun- 
rise, therefore, approximates very closely to the mean dew point. The 
great amount of moisture in the air within the tropics is the cause of 
the warm and brilliant nights. Radiation from the air and ground, 
under these conditions, seems to lose its power. On the other hand, 
travellers in all parts of the world inform us, incidentally, as to the 
connection between dry air and cold nights. Mr. Inglis, in his travels 
through Spain, relates that he was oppressed by the hot rays of the sun 
in the valley of Granada while the hoar frost was lying white in the 
shade. Eastern travellers in the deserts often complain of the broiling 
heat of the air during the day, and of its chill temperature at night. 
Beautiful ailusions to the same law are also found in Scripture; many 
of you will recollect that one of the greatest hardships which Jacob 
experienced while he tended Laban’s flocks was, that through the 
*‘drought by day and the frosts by night sleep departed from his eyes.” 
On the other hand, the moisture from the Atlantic in summer allows 
the air to retain its heat in the valley of Chamouni, in Switzerland, so 
that grapes ripen in the immediate proximity of the glaciers which 
descend from the Alps. At Bergen, in Norway, the same element 
allows the cherry-tree to mature its fruit where you can pluck it and 
throw the stones upon the broad mass of ice which slowly descends 
from the mountains. 

Those days during summer in the United States on which the sky 
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is very transparent are rather deficient in moisture. The air is then 
somewhat bracing, as the sun does not have the power of heating 
it up to a high degree. The great changes in the weather which take 
place at all seasons over the United States, and the very cold winters 
in comparision to those of Europe, are intimately associated with the 
hygrometiic condition of the atmosphere, which we must now con- 
sider. 


Why are the winters so cold at Washington in the 38° of latitude; 


the same as that of Lisbon, in Portdigal, where the orange-trees are now 
in blossom? This is owing to the great prevalence of west and north- 
west winds, which are very dry, and Sweep over the vast territory 
from Canada to Florida, and are converted into the northern of Cuba 
and the coast along the Gulf of Mexico. President Dwight, a most 
accurate observer, in his Travels and History of New England describes 
the character and effect of the winds so accurately, that I will quote 
two short passages. He says, ‘In 1787 the west wind began to blow 
about the 20th November, and continued its progress ate only four 
short interruptions until the 20th of the following March—somewhat 
more than 100 days. During the whcle time the weather for the season 
was very cold.” Also, ‘‘in 1780 the wind blew from the west more 
than six weeks without any intermission, and during the whole of this 
time the weather was so cold that snow did not dissolve sufficiently to 
give drops from the southern eaves of houses.” So long as the westerly 
nT continues to blow in winter there is no cessation ae your cold, and 
so long as it continues to flow in a broad regular stream in summer 
there is no end to your drought. President Dwight maintains that the 
west and northwest wind is merely the descent of the upper current 
which flows so regularly right across the Rocky Mountains. Whoever 
will take the trouble to examine the meteorological observations within 
the Smithsonian Institution, I am inclined to think, will come to 
the same conclusion. If the south wind was as common in winter as 
in summer, and if there was no descent of this upper current, your 
winters might be as mild as those of Portugal, which are tempered by 
the moist and from the southern Atlantic. 

The question naturally arises, why is the west wind so extremely cold? 
The answer is, simply, because in crossing the Rocky Mountains it is 
robbed of its moisture ; and becoming so dry that the sun pours down 
his rays of heat; in vain neither the air by day nor the ground by | 

night can retain them; they fly off into space. The principle on which 
air is dried in passing over high mountaims 1s a very simp.e one, if we 
merely bear in mind that air expands under diminished pressure and 


| 


becomes colder by the heat being diffused over a greater space. Pro- | 


fessor Espy has very ably investigated this subject on theoretical 
grounds. But, as our space is exceedingly limited, I shall merely 
adduce some examples by way of illustration. Mr. Walsh made an 
ascent in a balloon on the 26th August, 1852, from Kew Gardens, in 
England. ‘The barometer stood at 30 inches, and the dew point was 
619; or, in other words, the air contamed 6,06 grains of water in every 
cubic foot. At the height of 18,570 feet the barometer stood at 15 
inches, temperature of air 70, dew point 2°8, or equivalent to 0.8 grain 

of water in a cubic foot. But at this elevation the air being expanded 
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by the diminished pressure, two cubic feet will only weigh about as 
much as one did at the surface of the earth. Two cubic feet, there- 
fore, would contain 1.6 grains of water. Now, it will be evident, if this 
upper air was to descend to the surface of the earth, it would have its 
temperature raised by coming under increased pressure; but its dew 
point, as will be seen by inspecting a table, would be no higher than 
23°, instead of 619; the radiation during one night would, therefore, 
cool down the air at the surface of the earth to this temperature. The 
dry upper current coming over the Rocky Mountains often descends to 
the earth in winter, and is the cause of the severe weather at that 
season in the country east of these mountains. The great westerly 
current of air from the Pacific in passing over the Rocky Mountains, 
and in ascending their westerly slopes, becomes colder by expansion, 
and, consequently, deposits its moisture. It is true the heat lberated 
by the condensation of the vapor will tend to elevate the temperature of 
the air on the top and at the foot of the mountain above its nominal 
point; but this effect is counteracted, as we have said, by the increased 
freedom the dry air gives to the radiation of heat from the surface of 
the earth and the lower stratum of air, particularly when it is spread 
over a wide extent of radiating surface. The descent, therefore, of the 
dry and upper current of westerly winds to the surface of the earth is. 
I think, the principal cause of the sudden and extreme changes of 
weather in this clime. President Dwight states that in the month of 
July, 1804, considerable snow fell at Salem, in New England, and that 
a severe frost was experienced in different parts of the same country. 
In all parts of the world where moist winds, or those from the ocean, 
blow over high ranges of mountains, they deposit their moisture in the 
form of rain and snow on the windward slopes. This is the case on 
the coast range of Oregon and California, and also on the slopes op- 
posite the prevailing moist windsin South America. 

In England not more than 23 inches of water falls annually in some of 
the level eastern counties during the year, while nearly 200 inches 
occasionally fall on the western side of the mountains of Cumberland. 
The west wisds of Norway are remarkably mild and rainy for such a 
high latitude, while the same winds in Sweden are comparatively 
cold; the air, in losing its moisture on the high chain of mountains, 
loses its power of retaining the large amount of latent heat extricated 
by the condensation of vapor. 

The production of cold through expansion is the cause of clouds 
resting on the tops of mountains when they should apparently be borne 
away on the breeze. The precipitation of vapor as the air rises on the 
one side, and the evaporation of it as the air descends on the other, is 
the true cause of the phenomenon. The formation of clouds in the 
sky and precipitation of moisture are chiefly produced, as Mr. Espy 
has demonstrated, by the ascent of comparatively moist and warm 
air from below. ‘The expansion produces cold, and of course the pre- 
cipitation of moisture into clouds and rain. The cumulus clouds of 
summer are thus formed by ascending currents of moist air. The con- 
densation of the vapor extricates a large amount of latent heat, which 
expands the air within the cloud, and thus produces an increased 
buoyancy. Before thunder-storms the air is usually moist and oppres- 
sive, the perspiration from the skin is checked by the moisture, and 
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feels warmer on this account than it really iss The temperature 
within this cloud being higher than that on the outside in consequence 
of the evolution of latent heat, the passage of a thunder-cloud over 
any place almost invariably disturbs the air at the surface of the 
ground. The extrication of heat is a motive power which con- 
stantly causes the air to ascend in the front of the storm as the 
cloud drifts along in the upper current. Squalls are produced in the 
same way. Professor Espy, in his Report on Meteorology, says : 
‘‘Low clouds are constantly forming in the front of squalls by the 
upward motion of the moist air as fast as their hinder parts are 
swept down by the falling rain, and thus they appear constantly just 
in front of the ‘squall, for ae is only in front that there is an up-moving 
column of air from below.” 

We shall enter a little more particularly into this subject, to show the 
analogy between these isolated disturbances arising from the formation 
of cloud and precipitation of rain and the land and sea breezes, hur- 
ricanes of the West India islands, thunder storms of America and 
Europe, and also some of the great snow and rain storms of both con- 
tinents. 

In Humboldt’s celebrated voyage from Europe to South America he 
relates that, on reaching the fata es of the trades, the ‘‘ wind fell 
gradually the further we receded from the African coast ; it was some- 
times smooth water for several hours, and these short calms were 
regularly interrupted. Black, thick clouds, marked by strong outlines, 
rose in the east, and it seemed as if a squall would have forced us to 
haul our top-sails; but the breeze freshened anew, there fell large 
drops of rain, and the storm dispersed. Meanwhile it was curious to 
observe the effects of several black, isolated, and very low clouds 
which passed the zenith. We felt the force of the wind augment or 
diminish progressively according as small bodies of vesicular vapor 
approached or receded. It is “by the help of these squalls, which 
alternate with dead calms, that the passage from the Canary islands to 
the Antilles or southern coast of America is made in the months of June 
and July.” 

From this description we gather that there was an upper current 
prevailing from the east, in which the clouds drifted, bearing them over 
the calm air resting on the ocean. The air in front of the cloud: is dis- 
turbed as soon as the cloud approaches, and a violent squall prevails so 
long as it is overhead.. This shows the intimate connexion between 
the upper and lower currents of the atmosphere when clouds are 
passing. 

Unless clouds were constantly replenished by vapor from below, it 
is physically impossible that they could continue to throw down such 
great quantities of rain over long tracts of country as they are some- 
times known to do. At no time, even within the tropics, is “the air over 
one spot capable of precipitating more than three inches of rain. 

In the squalls described by Humboldt we observe that there was 
calm both before and after the passage of the cloud. ‘The motion of 
the air at the surface of the sea is much the same as if the whole por- 
tion of it under the cloud were in a state of vertical rotation around a 
horizontal axis. You will perceive that there is a resemblance in the 
motion of the air under isolated storm-clouds to that of the air in land 
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and sea breezes. The latent caloric evolved by the condensation of 
vapor is the moving power in this class of phenomena, and the differ- 
ence between the temperature of the land and the sea is the disturbing 
force in the other. J have frequently attempted to show that many of 
the European storms were to be ascribed to a modification of these 
principles. Since reaching Washington it has been pointed out to me 
by Professor Henry that Professor Mitchell, of North Carolina, gave in 
Silliman’s Journal a similar explanation of some of the American 
storms as far back as 1831. I had never seen this paper, and was a 
little surprised to find so great a similarity in our views, more especial- 
ly as he had actually selected the same passages I have quoted from 
Humboldt as a common starting-point. But I have since found that 
Volney more than half a century ago accounts for one American snow- 
storm on the same principle. 

I must, in the first place, draw your attention to a feature which ap- 
pears to be common to the hurricanes of the West India Islands, and 
to the local squalls in the region of the trade winds, viz: that there is 
usually a calm before these terrific disturbances of the atmosphere. 
All who have examined these meteors are of opinion that the current 
above is from the southeast, aud bears the hurricane clouds over the 
still and highly heated air; this being surcharged with moisture is in a 
most unstable state of equilibrium, which is liable to be overturned by 
the slightest cause that conspires to produce an up-moving volumn 
of air. ‘To illustrate this I will merely read to you Captain Marryatt’s 
graphic description of the coming on of a West Indian hurricane as 
given in ‘Peter Simple:” ‘What a hot day this has been; not a cat’s 
paw upon the water, and the sky all of a mist. Only look at the sun, 
how he goes down, puffed out to three times his size, as if he were in 
a terrible passion. I suspect we shall have a land breeze off strong. 
The heat was excessive and unaccountable, not the slightest breath of 
wind moved in the heavens or below; no clouds to be seen, and the 
stars were obscured by a sort of mist: there appeared a total stagna- 
tion in the elements. We had not pulled long before a low moaning 
was heard in the atmosphere, now here, now there, and we appeared 
to be pulling through solid darkness; I looked, and dark as it was, it 
appeared as if a sort of black wall was sweeping along right towards 
us. The moaning gradually increased to a stunning roar, and then at 
once it broke upon us with a noise to which no thunder can bear com- 
parison. The sea was perfectly level, but boiling and covered with a 
white foam, so that we appeared in the night to be floating on milk.” 

Professor Mitchell, in the paper to which I have already referred, 
expresses the opinion that thunder storms must be much less grand and 
imposing in Europe than in America, because poets have not considered 
them worthy of particular attention. Shakspeare, however, has not 
neglected our thunder storms, and with his usual philosophical dis- 
crimination has portrayed some of their more important peculiari- 
ties: 

‘¢ We often see, against some storm, 
A silence in the heavens, the rack stand still, 
The bold winds speechless, and the orb below 


As hush as death : anon the dreadful thunder 
Doth rend the region.’’—Hamlet. 


The formation and progress of thunder storms are very peculiar in 
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this country. We have already alluded to the frequency of south and 
southwest winds over the United States in summer. These currents, 
derived, as we have said, from the trade winds of the tropics, contain 
a large amount of moisture, and are the source of the great fertility of 
the Mississippi valley. Extensive rains and thunder storms only occur 
after the south wind has prevailed for some time. I am inclined to 
believe that this vast aerial current, which flows below the upper west- 
erly current, is much deeper in the southern than in the northern States. 
Mr. Phelps’s observations, near the mouth of the Rio Grande, show that 
in his district the thunder clouds drift in the southeast current; and I 
have been informed that they follow the same direction in Louisiana 
and Alabama. But in the higher latitudes, as for example that of 
Washington, the thunder clouds all move in the direction of the upper 
current from a point or two north or south of west. The moisture 
which forms these clouds is no doubt derived from the lower stratum, 
whose upper surface is exposed to the erosion of the upper current, 
constantly sweeping a portion away towards the Atlantic. The action 
of the lower moist current rising into the upper and forming cloud, 
and perhaps part of the upper descending, is no doubt the principal 
propelling power of the surface wind. President Dwight gives a very 
good description of the thunder storms of New England, and refers to 
points which should be specially borne in mind. On one occasion he 
says: ‘The meridional line upon which I stood was crossed by the 
storm several miles to the south. During the whole day the wind had 
blown from the south, and continued to blow in the same direction on 
the surface throughout the afternoon, without a moment’s intermission. 
But had the wind,” says he, ‘which carried the cloud when it passed 
over the meridian swept the surface, the wind for a time, at least, must 
have been entirely stopped. This, however, was not the fact even for 
a moment.’ On another occasion, in 1809, a ‘‘thunder storm passed 
over New Haven, from the northwest, with great rapidity. It con- 
tinued, as I judge, from an hour to an hour and a half. But though 
the clouds moved rapidly to the southeast, a southwest wind blew the 
whole of that day and while the thunder storm was overhead with great 
violence.” 

The increase in the strength of the southwest wind, as the clouds 
drifted overhead from the northwest, shows that the lower and upper 
currents mixed together; that as in the case of the squall mentioned 
by Humboldt, a part of the lower stratum of air rising formed cloud, 
and that a part of the upper stratum descending to the earth was car- 
ried away by the prevailing surface wind from the southwest. This 
propelling power, I think, cannot be doubted in thunder storms; but I 
imagine the same principle must be taken into account as a source of 
motion to the southwest surface winds whenever clouds form in the sky 
and drift in the upper current. Thunder squalls drifting from the west, 
as I am also informed by Professor Espy, often draw in the stratum of 
air from the east immediately above the earth’s surface; while the 
falling rain under the clouds forces the air outwards towards the east, 
and it rises immediately before the rain, carrying up dust and other 
materials. A slight westerly breeze then usually springs up and fol- 
lows the cloud just a little in the rear. 

In fact, from the very irregular nature of the winds of the lower 
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stratum, we must in general look for a local cause of propulsion, on the 
same principle that the motion of the air at the surface of the earth, 
during the day in summer, with clear and dry weather, is constantly 
varied by the heat of the sun at every spot over which the breeze 
passes. As soon as the warm southerly wind begins to blow as a gen- 
eral surface current over the United States, the conditions necessary to the 
production of a storm already exist. The southerly wind, often 
veering about very irregularly, will then frequently continue in the same 
direction, until the whole country from the Gulf of Mexico to Canada is 
covered with a comparatively hot and moist stratum of air. Under 
these circumstances a crisis must ensue, when the upper current from 
the Rocky Mountains resumes its sway at the surface of the earth. 
In winter it often sweeps the stratum of moist air from over the 
United States into the Atlantic, and completely changes the character 
of the weather in a very short time. In summer the changes are gen- 
erally much less marked; for Professor Coffin’s researches show that 
the northerly winds then lose their power. At this season the process 
usually takes place in a gradual manner. Thunder clouds, drifting 
in the upper current, as described by Professor Dwight, shower 
down their watery contents over the land, and thus enable Indian 
corn to be successfully cultivated over a surface of country vastly 
greater than in any other part of the world. How these effects are 
brought about, involves the whole question of the action of storms east 
of the Rocky Mountains. We shall leave, however, the further discus- 
sion of this for the present, and conclude this lecture by one example, 
showing the scale upon which thunder storms are sometimes developed 
much about the same time over a vast area of country. I am only 
sorry that my time has not permitted me to analyze this storm in 
all its details. 

During the first days of last September the wind was mostly from the 
south ; the weather became excessively hot and oppressive ; the news- 
papers in all parts of the country were recording the high temperatures ; 
when, on the 6th, thunder storms took place nearly simultaneously in 
Jowa, Illinois, Indiana, Ohio, Pennsylvania, New York, East and West 
Canada, and the New England States. Large quantities of rain fell in 
various parts of the country, as the storms were in several places 
somewhat locally developed. At some points the northwest upper 
current reached the surface of the earth for a time, the southwest wind 
again blowing as before, until a general change of wind to the north- 
west prevailed, and caused a great fall in the temperature. At Sara- 
toga the thermometer stood at 96° in the shade on the afternoon of the 
6th, and at 46° on the morning of the 9th at Rochester. It is a fact 
worthy of attention that a severe storm, amounting to a hurricane, 
swept the southeastern coast of the United States just about the time 
that this great change was taking place in the north and west. It is 
certainly well worthy the investigation of American meteorologists to 
ascertain Whether any connexion exists between the weather in the 
northwestern States and the hurricanes of the West Indian islands, 
for in this instance the coincidence of phenomena was quite remark- 
able. As will be seen from our next lecture, great changes occurring 
in the northwest are rapidly propagated to the southeast in the case of 
winter storms. 
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METEOROLOGY. 


Third Lecture. 


When northwest winds prevail over the United States in winter, the 
air is very dry and cold; so long as the wind remains in this quarter 
there is no termination to the cold weather. It does not moderate, at 
least the thermometer does not rise, until the moisture is increased. I 
suppose it is admitted by meteorologists that the cold spells of weather 
in the United States are first felt in the west and northwest, and gradu- 
ally extend over the country to the southeast. This direction, it will 
be observed, corresponds very nearly with the course of the current, 
which is so constant in the upper stratum of the atmosphere in this 
region. But it is a curious fact, well worthy of the attention of mete- 
orologists, that the warm and moist surface air which precedes storms 
and cold weather travels also from northwest to southeast; at all 
events, it apparently does so. Sometimes a belt of moist air, several 
hundred miles in breadth, and extending from the mouth of the Missis- 
sippi to the lakes, and probably much further north, seems to advance 
from the west, while there is very cold weather both behind and in 
front of it. The storms of February, 1842, described by Professor 
Loomis in the Transactions ef the American Philosophical Society, 
were of this character. On the morning of the 10th November last, 
similar phenomena were presented: the eastern portion of the Missis- 
sippi valley, and all the States south of the lakes and west of the Alle- 
ghany range, were under the influence of a comparatively moist and 
warm stratum of air, at the very moment that the temperature was 
about 20° lower from latitude 35° to 45° on the Atlantic seaboard, and 
between the same parallel of latitude in the western States west of 
longitude 92°. By the night of the 10th November, the weather be- 
came very moist and warm in the Atlantic seaboard States, more so 
than it had been in Ohio the previous day. 

The moisture which was found in the broad band could not origin- 
ally have come from the west, northwest, or north, because these winds 
are always exceedingly dry; nor could it have come from the Atlantic 
ocean, because the weather remains cold on the coasts when it is much 
warmer in Ohio. Indeed the storm was at hand before the east wind set 
in, and this isausual occurrence. There can be but little doubt, therefore, 
that this moisture is originally derived from the Gulf of Mexico, and 
that it is spread over the middle and eastern portion of the United Siates 
by the southerly current, which, as we have before remarked, is, in our 
opinion, a deflected portion of the trade winds. 

In a former lecture, I pointed out the fact, abundantly proved by 
Professor Coffin, that these southerly winds prevail more in swmmer than 
in winter ; and animportant point here suggests itself for future discus- 
sion. I think it very probable that a broad band of southerly winds, 
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extending across the country from Florida to Texas, may flow north- 
ward and eradually diffuse itself as a surface current over the valley 
of the Mississippi and the seaboard States. ‘The sun heating the earth 
more at the north, during the longer days, assists in the propulsion of 
this current. The higher portions of this lower current are in contact 
with the under surface of the cold upper current from the west, and in 
the mingling of the two the moisture of the former is precipitated into 
clouds or rain. In some cases the lower current may thus be gradually 
absorbed into the upper one, and this action may take place over a con- 
siderable portion of the country, producing an extended cloudiness and 
rhaps a general fall of rain without violent atmospheric disturbance. 

In winter, the propulsion of the southerly winds is not favored by the 
heat of the sun; at this season, therefore, they do not extend to so 
great a breadth asin summer, and only flow over the northern regions in 
streams, forming narrow belts of warm and moist air, to which we have 
just adverted. This warm current is often bounded by cold air, on the 
east and the west. The cold air on both sides is’ drifting from west to 
east, the warm current between (flowing from south and southwest) is 
also carried laterally to the east; and hence, the moist and warm 
weather of winter has an apparent motion frorm west to cast. 

Our inquiries relative to this point lead us to believe that the south 
and southwest winds in winter may begin to blow over Texas and the 
high ground a little to the east of the slopes of the Rocky Mountains, 
and cause a rise of temperature to the west of the Mississippi, when 
the northwest wind is still blowing dry, cold, and clear, over the whole 
of the middle and eastern States. 

This, however, does not continue long; the west, northwest, and 
north winds soon descend between the western edge of the southern 
current and the mountains, and gradually force the former eastwards. 
On these occasions the north or northwest wind is the predominant one, 
which, rushing along the slopes of the mountains to the south, forms 
the well known northers from Vera Cruz to Cuba. According to this 
view, the norther should be felt sooner at the former place than at the 
latter. This much is certain, that almost every cold spell of weather 
which is experienced in the United States during winter is propagated 
to Cuba in the form of a norther, which, though the thermometer 
seldom sinks it below 55° at sunrise, is disagreeably felt by the inhabit- 
ants of the island.* 








* Since this lecture was written, I have had occasion to examine an interesting series of 
‘* Queries and Strictures,’’ by Dr. Hare, in regard to Mr. Espy’s Meteorological Report. 
The view which we have taken of the northers in the Gulf of Mexico will, as far as it goes, 
answer in the affirmative Dr. Hare’s 20th query, page 5: 

‘* Whether northers are not consequent to the displacement of the warmer air lying on the 
Gulf by the colder air of the territory of the;United States north or northeast (northwest?) of 
the Gulf, to whatever cause that displacement may be due?”’ 

Among the number of interesting points suggested by Dr. Hare for discussion, an answer 
to the following queries we consider would contribute much to the advancement of the meteor- 
ology of the United States : 

** Sth. Wherefore, in one of Mr. Espy’s generalizations, he alleges that storms travel from 
west towards the east during the five winter months, instead of alleging that they travel from 
northwest to southeast, consistently with the observations of Loomis, above mentioned?” 

“7th. Whether there is not another distinct kind of storm, long known and universally 
recognised as the ‘ northeaster,’ or ‘northeastern gale,’ which has been distinguished from 
the southeaster, so called by its direction, its longer endurance, lesser violence, and by its 
not being usually followed, after a brief lull, by a northwester, nor any violent wind ina 
direction directly opposite to that in which it blew at the beginning of the storm?” 
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On no question has there been more discussion among meteorologists 
than thatin regard to the cause of the fluctuations in the height of the 
barometer, especially during storms. John Dalton made the following 
remarks on this subject more than sixty years ago; and they are well 
worthy of consideration in the present day, particularly since we possess 
better opportunities of ascertaining their truth: 

1. “The barometer,” says Dalton, ‘has little variation within the 
tropics; while within the northern temperate zone, and doubtless within 
the southern also, its range increases in going from the equator. The 
mean annual range at Paris, for twenty years, was 13 inches; the 
greatest range, or difference between the highest and lowest observa- 
tions, for the same term, was 2 inches. At Kendal, the mean range 
for five years was 2.13 inches, the greatest range was 2.65 inches. 
In Sweden and Russia the range is still greater. 

2. “In the temperate zones the range and fluctuations of the baro- 
meter are always greater in winter than in summer. 

3. ‘The rise and fall of the barometer are not local, or confined to 
a small district of country, but extend over a considerable part of the 
globe, a space of two or three thousand miles in circuit, at least. 

4, “It appears that the mean state of the barometer is rather lower 
than higher in winter than in summer, though a stratum of air on the 
earth’s surface always weighs more in the former season than the latter. 

5. “F. Laval made observations for ten days together upon the top 
of St. Pilen, a mountain near Marseilles, which is 960 yards high, 
and found that when the barometer varied 2? lines at Marseilles it 
varied 1? inches upon St. Pilen. Now had it been a law that the whole 
atmosphere rises and falls with the barometer, the fluctuations in any 
elevated barometer would be to those of another barometer below it 
nearly as the absolute heights of the mercurial column in each, which 
in these instances were far from being so. Hence, then, it may be in- 
ferred that the fluctuations of the barometer are occasioned chiefly by 
a variation in the density of the lower regions of the air, and not by an 
alternate elevation and depression of the whole superincumbent atmo- 
sphere.” 

I am quite aware that some of the deductions of Dalton require 
to be a little modified. His first proposition, however, that the 
range of the barometer increases in going from the equator towards the 
poles, is amply borne out as a general law by observations in this coun- 
try as well as in Europe. 

His fifth proposition is also correct, viz: that the fluctuations of the 
barometer are occasioned chiefly by a variation in the density of the 
lower regions of the air, and not by changes in the whole superincum- 
bent atmosphere. To illustrate this, I will state a hypothetical case. 
In the balloon ascent made by Mr. Walsh, alluded to in a previous lec- 
ture, it was found that the barometer stood at 15 inches at the height 
of 18,370 feet. If the whole air below this elevation had been occu- 
pied by hydrogen gas, which is much lighter than common air, being 
only about one fifteenth of its weight at the same pressure, this lighter 
gas, possessing as much elasticity as common air, would be able to 
bear up the upper stratum of the atmosphere, weighing 15 inches of 
mercury; but at the surface of the earth the barometer would fall 
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about 14 inches below its ordinary height. Now it is easily seen that 
if the warm and light wind from the southward, which blows with so 
much regularity in summer, were as light as hydrogen gas, with the 
same elasticity, it would cause an immense fall of the barometer along 
the whole of the Mississippi valley when it displaced the cold air which 
has come over the Rocky Mountains. The southerly winds from the 
Gulf of Mexico are much warmer and lighter than those which have 
poured down the eastern slopes of the Rocky Mountains, and been 
cooled by radiation on the plains to the east. Consequently when 
they displace these colder winds in the valley of the Mississippi, a fall 
of the barometer ought, to a certain extent, to take place. I am, there- 
fore, of the opinion that the fact of the displacement of the warm and 
moist current from the Gulf by the colder air from the west and north- 
west is sufficient to account for the fluctuations of the barometer, in a 
great many instances, in places to the west of the Alleghany chain of 
mountains. 

Professor Espy informs me that he has traced a central line of mini- 
mum pressure, which precedes the eastern storms on the Atlantic coast 
first in the western States. This line is of great length from north to 
south; and from an examination of his charts of the weather, in his 
Report on Meteorology, I was at once struck with the fact that its direc- 
tion corresponds with the trough of the Mississippi valley, and with the 
course of the moist winds from the Gulf of Mexico. In Europe, I have 
often been enabled to trace the connexion between the fluctuations of the 
barometer and changes in the temperature and moisture of the air; but 
I have never found the connexions so regular and intimate as in the 
Mississippi valley, which is more removed from influences which tend 
to disturb this action. 

In my last lecture I showed that the temperature of the air at sun- 
rise is, as a general rule, a close approximation to the dew point. A 
high dew point, or, in other words, a large amount of vapor, has the 
effect, as we have before said, of maintaining the warmth of the air 
during the night. 

The observations collected by the Smithsonian Institution give the 
temperature at 7, a. M., and 9, p.m. As arise or fall in the tempera- 
ture at these hours may be considered as indicating an increase or de- 
crease in the amount of moisture in the air, and as the fluctuations of the 
barometer are also given for the same hours, I have, therefore, in the 
diagrams, [figures 1, 2, 3, 4,] shown the connexion which exists 
between the heat and moisture of the air and the changes in the 
pressure. 

I have compared the temperature taken at 7, a. M., and 9, Pp. M., 
leaving out the day temperature altogether. The temperature at these 
hours, as I have stated, is a close approximation to the dew point. 
And this fact, which, as a general rule, holds true, especially in 
autumn, is the only means I possess to ascertain the hygrometrical 
state of the air during the storms of this country. The amount of 
vapor is an essential element in the investigation of atmospheric dis- 
turbances, and hence even an approximate estimate of the quantity is 
important. 
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The following curves of temperature and pressure of the atmosphere 
for 7, a. M., and 9, p. m., from the 7th to the 16th of November inclu- 
sive, are intended to illustrate the connexion between the moisture, 
temperature, and pressure, during a storm : 


No. 1—Curve of temperature and pressure for Tuscaloosa, Alabama. itseele 33° 12’ N.; Lon- 
gitude 87° 12’ W. 
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No. 2—Curve of temperature and pressure for New Weid, Texas. Latitude 29° 42’ N.; Longi- 


tude 97° 0' W. 
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No. 3—Curve of temperature and pressure for Milwaukie, Wisconsin. Latitude 430 3 N.; 
Longitude 87° 57' W. 
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No. 4—Curve of temperature and pressure for Steuben, Washington county, Maine. Latitude 
44° 44' N.; Longitude 679 50’ W. : 
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The continuous line represents the changes of the barometer, and 
the dotted line those of the thermometer. The figures on the left-hand 
margin of the wood-cut indicate heights of the barometer in intervals 
of one-tenth of an inch, and those on the right hand side, of the ther- 
mometer in intervals of five degrees of Fahrenheit’s scale. 

The figures along the upper margin indicate the days of the month 
during which the storm continued, and the letters along the lower the 
direction of the wind during the same time. 

In order to exhibit more strikingly the relation of the temperature, 
moisture, and pressure, the dotted line is inverted so as to represent 
the highest point of the thermometer by the lowest point of the curve. 
With this arrangement the two curves in the first three figures are 
nearly parallel, showing that in the middle regions of the United States 
the abnormal depressions of the barometer are attended with a rise in 
the thermometer and consequently an increase of moisture, while im 
the eastern States, as illustrated by figure 4, the result is almost en- 
tirely opposite—the increase of temperature is accompanied with a 
rise in the barometer. 

If we suppose that a south wind, of 10,000 feet in height, with a tem- 
perature of 70°, occupies the Mississippi valley, and the upper current 
from the west flows across its surface, in ordinary circumstances this 
stratum of air would weigh a little more than nine inches of mercury. 
Now, if we further suppose a cold northwest wind, having its dew point 
or morning temperature down to 30°, to displace the warmer current, 
by crowding it to the east and occupying its place, as ten thousand feet 
of air at this low temperature weighs 1-12th more, or 2 inch of mer- 
cury, this denser and colder column will cause a rise in the barometer 
to that extent. Now, if a decrease of temperature of 40° causes a rise 
of # inch of mercury, a decrease of 5° would cause a rise of nearly 
1-10th inch. This effect would be produced without taking into ac- 
count the changes which might take place during storms in the upper 
strata of the atmosphere. 

Ihave compared the fluctuations of the barometer at 7, a. M., and 
9, Pp. M., with the changes in the temperature at these hours from the 
7th to 16th November last, in the States of Maine, Vermont, New York, 
Michigan, Wisconsin, North Carolina, Kentucky, Missouri, Kast Florida, 
Alabama, Texas, and also at Washington. By making 5° of temper- 
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ature correspond with 1-10th inch of mercury in the barometer, I find 
some very interesting results are brought out. In all the States south 
and west of the Alleghany range, the parallelism between the changes 
in the barometer and the changes in temperature are much greater than 
I anticipated. See figures Nos. 1, 2 and 3. 

Some remarkable exceptions, however, occur, in which a rise of tem- 
perature is accompanied with a rise of the barometer. These excep- 
tions are found to the east of the Alleghanies and the mountains of New 
England, where the curves of temperature and pressure of the air en- 
tirely lose the regularity which they possess in the southern and western 
States. The changes of the barometer before storms in the northeast- 
ern States appear to be very peculiar, at least I am acquainted with 
nothing like them in Europe. When the mercury rises a little above 
30 inches in Great Britain, the index of the barometer points to “set fair,” 
and an eastern storm rarely comes on before the mercury begins to 
sink. When the mercury is above 30 inches in Maine, during winter 
or autumn, a storm is often at hand, and the barometer does not fall be- 
fore the weather gets colder and drier. An examination of the weather, 
from the 7th to 16th November’ last, (see figure 4,) apparently shows 
that the indications of the barometer, as a weather prophet, must be 
interpreted by a contrary rule to that which is observed in the western 
States and in England. The probable cause of this will be afterwards 
adverted to. I shall now proceed to give you an account of a general 
storm, which will serve to illustrate the principles I have stated : 

The weather on the 12th November, 1854, presented a curious pic- 
ture of extremes over the United States. The northwest wind was 
advancing like an extended wall, from Iowa to Texas, and clearing 
the whole country of its moisture. By looking at the following table 
of temperature for that day, we shall see the progress which it had 
made at the time mentioned: 
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On the morning of the 12th the first killing frost was felt in Louisiana, 
and over Michigan, the northern parts of Illinois, Indiana, and Ohio, the 
ground was covered for the first time with snow. In these States the 
northwest wind was flowing beneath the colder edges of the southwest 


stream from the Gulf, forcing it to ascend and precipitate part of its — 


moisture in the form of snow. As the under current rose it was caught 
by the upper current, and, as in the case of thunder storms, it was 
swept off towards the east. This at least seemed to be the process at 
Indianapolis, where, on the 12th, four inches of dry snow fell, while the 
lower wind from the north and northwest was overlaid by a current 
bearing clouds from the southwest. On the morning of the 13th, at the 
same place, the wind set in from the west. 

On looking at the meteorological chart for the morning of the 12th, we 
perceive at a glance that the temperature gradually rises from Iowa to 
Maine, from Missouri to Savannah, and from Texas to Florida. ‘The 


THE SMITHSONIAN INSTITUTION. 209 


eastern seaboard States now experienced the southwest stream of moist 
and hot air—hotter and moister than it was in the west, because while 
this moveable current is gradually borne to the east its temperature is 
higher from having been blowing longer from a warmer quarter—on 
the same principle that an ordinary south wind in summer is warmer 
the second day it blows than on the first. ‘The temperatures on the 
east coast are in very striking contrast to what they are on the west of 


the Mississippi. 


Florida, wind SW., temperature 709, rainy. 
Savannah, 6h. SK. 66 64°, rainy. 
North Carolina, Thornbury, ‘“  E., “ 60°, rainy. 
Washington, : go Ws, a 489, rainy. 
New York, co. WANE: se 53°, rainy. 
Maine, Steuben, “c 6SW.., at 54°, rainy. 


The weather remained moist and warm on the 13th in the Atlantic 
States, but the cold air was rapidly advancing from the northwest. By 
the morning of the 14th it had swept the whole of the southwest cur- 
rent into the Atlantic and brought cold and clear weather. In Florida 
the temperature of 70° on the morning of the 12th was changed to the 
freezing by the 14th; frosts also occurred on the same day in Georgia, 
South Carolina, North Carolina, Virginia, Pennsylvania, and New York. 
It is worthy of observation that at the very time the northwest wind 
was making its cold felt from Florida to New York, the soath wind, or 
a modification of it, had already set in over ‘Texas, and raised the tem- 
perature 15°, and its influence was afterwards also felt as far north 
as St. Louis, in Missouri. ‘This was merely the first stage of prepa- 
ration for another atmospheric disturbance which was to run a similar 
course. 

Striking changes in the temperature of the weather are produced in 
autumn by the colder wind from the west descending and bearing the 
moister stream before it; when this hot stream is extended along the 
Atlantic coast it in all probability becomes the vehicle of the hurricanes 
which proceed from the West Indian islands. A severe hurricane, 
having its course along the Florida coast, desolated the rice grounds on 
the Charles and Savannah rivers on the 8th September last; but a thun- 
der storm, extending over the greater portion of the northern States, 
began on the 6th and travelled from northwest to southeast, causing a 
great atmospheric disturbance and lowering of the temperature. 

We have only space to say a few words on the barometer during 
the storm of the 12th. Though rain and snow fell over an immense 
area that day, and the wind blew with great force in the Atlantic States, 
still the barometer was above the mean in the morning from Maine, in 
the east, to Wisconsin, in the west. In this section it is probable that 
the northwest current, overlying the whole storm, did not sweep away 
the ascending moist currents with sullicient rapidity, and hence the ac- 
cumulation of air causing the barometer to rise before storms on the east 
coast. ‘The Alleghany range must, so far, favor this accumulation by 
retarding or hindering the freer action of the winds from the west. 
When the air has a high temperature in summer, the increased pressure 
before storms is, I believe, not so much observed. In this storm, also, 
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I find no traces of accumulation of air in Florida, where the curves ot 
pressure and moisture coincide very accurately, as much so as they do 
throughout the Mississippi valley. The following reductions exhibit the 
state of the barometer over three sections of the United States. The 
figures show the difference of the pressure above or below the mean 
for the month, in hundredths of an inch: 


First Section. 


INS Sot Sie ae BL pid TA NE eect iat +. .23 inches. 
Wermombo 3 Si o's o Of NS Maca Ta b= is bo ER Qa 05 ee 
New, Vormagstate)i- <''" evar Se aa ce aia) 
Macinsen ta. > 2's \ 2 Rea Gere N Rh + 16 * 
WISCONSIN. ve i.) Sateen ee ee ee Bebe 
. Second Section. 
North; Carolitia: zea at 7a am dees boat Q mean. 
Kentucky2e 62.4. 22 BE b> » pS yal Tone nna cr he, Sak — .17 inches. 
MISSOUFD.OL 22. Sh. COE PaO ig 2 RE al Sp tend Din gee 
Third Section. 
Waste lOrida san Se) Ab yaaa he eke cues — .18 inches. 
Ailey anaes tO oie aes ah Oe dn nea Uh ey SE 
WEN AS. ate td We Be ies cadena ae Sicles aaat ate eay ill 


During the weather from the 7th to the 16th of November, the fluctu- 
ations of the barometer in the southern and western States do not seem 
to have been greater than could be ascribed to the changes of tempera- 
ture. The great fall of the barometer in tropical storms, and the torna- 
does of the United States, seem to me to admit of no other explanation 
than that given by Professor Espy, viz: an inward ascending column 
of air becoming much lighter from the extrication of latent caloric. 

In regard to the winds, during the progress of this storm, only two 
systems are well developed. The northwest winds, on the 10th, 
were observed both in the rear and front, while the southwest current 
occupied the middle. The east wind is so partially developed, that we 
must regard it merely as an eddy in the more general system which 
embraces it. We cannot expect to find much regularity in the course 
of any set of winds, because this can only take place with an invariable 
temperature. Inequality of local temperature is the principal cause of 
the irregularity of the arrows which represent the direction of the wind 
on the meteorological chart. 

On the 12th, the weather was very wet and stormy along the Atlan- 
tic States, and much rain also fell in the Ohio valley. Snow fell over 
a considerable area immediately to the south of the lakes. 

We shall now very briefly trace the peculiarities of the weather and 
storms of Europe. The east wind very seldom blows over a large 
area of the United States, unless during storms. In northern Europe 
the case is very different: dry and cold winds are very common in 
spring, and, at this season, not only is the surface wind from the east, 
but the current in the higher regions is also from the same quarter. It 
usually bears cirrous clouds, thus showing the great height to which it 
extends in the atmosphere. So long as the east wind blows as an 
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undivided current in winter, the weather is intensely cold in England. 
Coming over ranges of mountains and a long stretch of land, it is some- 
thing like the west wind of the United States—as long as it is continu- 
ous, the cold is unabated; when the same wind prevails in summer the 
whole country is parched with drought; but when the surface east wind 
is overlaid by a current from the southwest, then the east wind becomes 
excessively wet and disagreeable. An east wind in Scotland is very 
rarely stormy either in summer or autumn, unless it has an upper cur- 
rent from the southwest. This upper current from the ocean supplies 
the moisture which is precipitated by the lower wind. After long 
periods of dry summer weather in Scotland, the barometer begins to 
fall several days before the rain storm comes on. The first symptoms 
of change are, usually, cirrous clouds floating in the upper regions of the 
atmosphere, and indicating a greater saturation going on above. Cu- 
mulous clouds at length form, and drift from southwest to northeast, often 
directly against the lower wind. A thunder storm begins the rainy 
season; and so long as the upper current continues, the east wind is 
rainy or moist. 

The fall of the barometer, it would appear, arises from a warm and 
moist stratum of air taking the place of a colder one above; on the 
same principle as a moister and warmer one depresses the barometer 
in the Mississippi valley. For this reason the barometer is very much 
consulted as an indicator of changes in the weather in Great Britain. 

The summer rain-storms often extend over a large area in Europe. 
I have traced the northeast wind blowing, as a broad current, from the 
Alps to the south of Scotland, while rain was falling over the greater 
part of this space. 

The winter storms are also regulated by the same principles. When 
there is no upper current from the west, the east wind remains dry and 
cold; but when the southwest upper current begins to blow, it becomes 
wet and stormy, and almost all the great falls of snow in winter take 
place under these conditions. The barometer does not give as long a 
warning of an approaching storm in winter as it does in summer, but 
there is invariably a fall in the mercury betore the storm comes on. To 
illustrate the character of our winter storms the following example is 
given: 

During the month of December, 1853, the wind was, in general, east 
in England, not only at the surface of the ground but at great eleva- 
tions in the atmosphere. The barometer was high and steady for that 
winter month. The rivers from the north to the south of the island 
were more ice-bound than they had been for 15 years. 

On the Ist of January, 1854, the weather was very cold over Great 
Britain, as well as the northwest of Europe. There was no storm that 
day, and the temperature of the air did not differ much from Sandwich, 
in Orkney, to Brussels, in Belgium. 


Temperature. 


Wind. Max. Min. 
Sandwich Manse, Orkney ..........--- Nites Gish, stk 2s 282‘ » (28 
Peelemmees Wife: (22 2 eee SY oe IND ho Se oes we O4O 12° 
Hichteld, Nottingham. 2.622 WIN esc cctcles we 32° 14° 


Liverggele Lancashire. 2. ee wk. IONIWWicds wo twivn Se. 36° = 27° 
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Holkham, Norfolk... 22.2.. Picatsvsetam Site’ tg Wire» ae 2B8Oh'= QH° 
Helsten,;Cormwall sae 2 s a Leoriate NW: > eee Ajo 34° 
SujAubiny Jersey ate eco ee Siler ak INI eee -05° 32° 
Viersailles;@lraneceners © shee dnt ee foe NW calor 2 Se 320° 240 
bnussels; Berens Hebe els ei ee SW, calm. 722290 240 
Feheolandwwenmaenk Yds Lode ea it N., stormy . -- 


A disturbing element was, however, after a short time introduced ; 


at Jersey the wind set in from the westsouthwest on the morning of 


the 2d, and a thaw commenced ; the wind was high from this quarter 
at night, with heavy rain. A current also set in from the southwest, 
both at Versailles and Brussels, with snow falling more or less during 
the whole day. At Helsten, near Land’s End in Cornwall, the wind 
was northeast, and 7-10th inch rain fell in the night ; but it 1s quite evi- 
dent that this rain, thrown down by the northeast wind, must have been 
derived from the upper current from the southwest, as the air still re- 
mained dry and frosty at Bath, on the west, and at Holkham, on the 
east. This supposition is rendered highly probable, from the fact that 
the upper stratam of clouds was from the southwest. It was some 
time before the storm was developed in the eastern counties. 

The wind seems to have begun to blow very briskly from an easterly 
quarter over the south of England on the 3d, with much snow at night. 
An inch of rain fell that day in Jersey, with a squally wind from the 
east. The temperature remained low and the sky clear in Scotland 
and the north of England. ‘The wind was from an easterly quarter 
that day at Paris, Brussels, and off the coast of Denmark. ‘The south- 
west upper current, still prevailing, saturated the air all over England 
and the south of Scotland, and a violent storm of snow on the 4th was 
the result, which extended over a large portion of the west of Europe, the 
wind being easterly at almost all the different stations. It is curious to 
observe that no snow or rain fell at Helsten, near Land’s End, on the 
Ath, the point to which all the wind on the east coast was blown ; which 
shows that it must have been absorbed in some way before reaching 
the west coast. In Scotland the wind, on the 4th of January, was quite 
as violent as in the south of England; but very little snow fell on the 
eastern coast. A deep snow fell, with a strong northeast wind, at the 
temperature of 32°. The wind was excessively cold and dry in Aber- 
deen, being as low as + 9° max. —6° min. The upper curren: had not 
influenced it sufficiently to raise the thermometer above these low 
temperatures. During this very low temperature in Aberdeenshire, the 
northeast wind was about 23° higher in Belfast. ‘This difference of 
temperature is vastly greater than in the case of a sea breeze, and might 
alone account for the violent gale on the Irish coast. 

The disturbance of the equilibrium of the atmosphere in this and our 
other winter storms seems to be occasioned, first, by a flowing away 
of part of the cold upper current, and a warmer and lighter air taking 
its place; and, second, by the denser air below flowing towards the 
warm and moist air over the ocean, which causes the saturated air to 
rise to a greater elevation, and condense its moisture. The condensed 
vapor, by the extrication of its caloric, favors ascending currents, which 
are gradually absorbed into the upper current and carried towards the 
earth. I have already mentioned that no snow or rain fell at Land’s End 
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while the day was nearly calm, and at the same time a violent hurri- 
cane, with much snow, was apparently blowing right towards this very 
locality. But this case exactly resembles the action of the sea breeze— 
the northeast wind being gradually absorbed into the upper current 
along the whole area over which it blows. The warming influence of 
the southwest upper current is well illustrated by the fact, stated to me 
by Mr. Moyle, that snow did not cover the ground for an hour last 
winter, though much fell with the northeast wind not far to the east- 
ward of his place. 

Though the storm had begun at Heligoland on the afternoon of the 
5th, it did not reach Aberdeenshire on the 4th. ‘The northeast winds 
were quite dry beyond this county; and the sky at Sandwich, in Ork- 
ney, was bright, and the air quite calm. Notwithstanding the preva- 
lence of the easterly winds, we find that the temperature is advanced 
from west to east, especially along the western coast of Europe; and 
on the 6th, the upper current seems to have so completely worn away 
the lower current, that the wind was from the southwest on that day 
from Cornwall to Belgium. But in the north of England and over 
Scotland the lower current increased in depth, and for a time checked 
the warm upper current, or drove it back, and restored cold weather. 
All places under the influence of the southwest wind had their temper- 
ature raised, while those under the northeast had it depressed. This 
will be shown by the following table of temperature and direction of 
the wind: 


Helsten, S.W. minimum 36° Orkney E. minimum23$° 
Jersey, S-S. W. ‘6 38° Aberdeen calm ct 10° 
Paris, S. W. e 30° ~=Fifeshire E. 6 30° 
Brussels, S. W. a 34° Liverpool Seen ee 30° 


This may be taken as an example of our eastern storms. They are 
preceded by a fall of the barometer, but the manner in which they ter- 
minate has nothing of that regularity which distinguishes your storms. 
Very often the southwest wind blows as a deep current, and produces 
moist and warm weather in the depth of winter. ‘The lower eastern 
wind, which is often very stormy, must be regarded as a mere surface 
stream, which is usually absorbed by the deeper upper current. 

Now, I think it is very probable that an action similar to that of our 
northeastern storms is sometimes developed over the United States and 
in Canada. While I was sailing down the St. Lawrence, in the be- 
ginning of last October, a strong head wind prevailed from the north- 
east, at the same time that the clouds at no great height were drifting 
from the southwest. At Quebec, I also observed the satne phenome- 
non; and, according to Professor Mitchell, of North Carolina, northeast 
storms are sometimes developed over large portions of the United 
States when the clouds are from the opposite quarter. 1 have had no 
opportunities since I have been in this country to examine the northeast 
rain storms, which appear to be more frequent in the New England 
States than to the south. But I suspect we must always bear in mind 
that an upper current flows from the west quarter even when the lower 
northeast wind and middle southwest current are prevailing. 

There is another class of storms of very common occurrence in Great 
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Britain, during the continuance of which there are very rarely any east 
winds. There is also this peculiarity about them, that they seldom: 
give warning of their approach by any fall in the barometer; mdeed, 
it often shows a pressure above the mean just before they commence. 
The wind springs up from the southwest, and blows as a broad stream 
over the whole island, and in almost all these storms an upper current 
prevails from the northwest, which descends before the termination of 
the disturbance, and at once brings cold and dry weather. This par- 
ticular form of atmospheric disturbance occurs at all seasons of the 
year, sometimes as a very gentle breeze, and often as storms of the 
most violent character. The changes of the wind are from southwest 
to northwest, crossing due west at once, and at this time blowing with 
their greatest violence. But our limits forbid us to enter further into 
this subject. 

In the course of these lectures it has been my wish to state as clearly 
and distinctly as possible the general principles on which nearly all 
meteorologists are agreed, and to avoid, as far as might be, the discus- 
sions of points in reference to which there is less harmony of opinion. 
I have been anxious to place before you what I consider to be the dis- 
tinctive features of the storms of North America and of Europe. I am 
quite aware that the topic would have furnished materials for a much 
greater number of lectures, but a mere outline was all that could be: 
properly attempted in the time allotted. Ihave presented the phe- 
nomena in the connexion in which they now represent themselves to 
my mind. I may, however, have reason to modify my present views 
of American storms when I have found leisure to arrange and discuss: 
more thoroughly the ample materials I have collected in my tour. But, 
whatever may be the change in this respect, I shall always retain a 
lively and constant impression of the kindness, the hospitality, and the 
liberality which I have everywhere met with in my travels through this. 
favored land.. 
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APPENDIX TO MR. RUSSELL’S LECTURES, BY THE SECRETARY OF THE 
SMITHSONIAN INSTITUTION. 


As an appendix to Mr. Russell’s lectures, we give the following tables, 
showing the mean diurnal variations of the temperature, moisture, 
pressure, &c., of the air. The principal series are trom observations 
made at Greenwich, near London, under the direction of Mr. Glaishier. 
The tables for Bombay are from the observations of Dr. Buist, those 
tor Philadelphia are from the valuable series made under the direction 
of Professor Bache at Girard College. 

By a comparison of the quantities given, it will be seen that all the 
changes are connected with and depend upon the position of the sun in 
the heavens, or, in other words, upon the amount of solar heat received 
at the different hours of the day. The numbers given in the series for 
Greenwich are deduced from the observations continued for several 
years, comprising more than 20,000 individual records, and, therefore, 
abnormal variations are eliminated, and the special changes due to 
constant causes are exhibited in their true values. 

Table I gives the mean diurnal variation of the temperature of the 
air in the shade at intervals of two hours, from 2 o’clock in the morning 
until the end of the 24 hours. It will be seen by this table that on the 
average the coldest period of the day is a little before sunrise, and that 
the temperature of the air remains nearly stationary from about 4 
o’clock until near 6 o’clock in the morning, that it then gradually rises 
until 2 p. m., when it reaches its maximum, and then declines. The 
first rays of the sun are probably expended in vaporizing the dew and 
moisture at the surface of the earth, and as this process renders a large 
portion of heat latent the air does not increase very rapidly in tempera- 
ture. 

TABLE TI. 


MEAN DIURNAL VARIATION OF TEMPERATURE AT GREENWICH. 





Qa.m.i4 a. me A.M./8 A.M. 





| | I, | 
10 a. M.|/NOoN. 2 p. M./4 p. m6 p. MSP. M.|10 Pp. m. |L2N1GnT. 


| | 
| | 








450 4! | 440 8’ | 449 8'| 4609'| 50° 4’ | 530 6' | 55° 1’ | 540 5! | 520 3’ | 49° 5! | 470 5! | 460 3' 
| | | | | 
Minimum. Maximum. 
TABLE II. 


MEAN DIURNAL YARIATION OF THE WEIGHT OF WATER IN A CUBIC FOOT OF AIR AT GREENWICH. 





Qa.M./4a. m. 6 A. m.(8 a.M..10 a. M. eee 6 p.M./4p. M.|6 p. M./8 P. M.| 10 Pp. M. {12 NIGHT. 





| | 
ee | | ent | 
GR. GR. GR. | GR. | GR. GR. GR. GR. GR. GR. GR. GR. 
3.52 | 3.49 | 3.51 3.64°) 3.78) -1/3.88 | BSC Baise Jat ot) Paes Jeg a kes Se 3.63 3.58 
+ 























Minimum. Maximum. 


_ Table No. If gives the mean diurnal variation of the absolute weight 
in grains of moisture in a cubic foot of the air, as determined by a 
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series of calculations from the record of the observations of the wet 
and dry bulb thermometer. 

It will be seen by a comparison of table No. If with table No. I that 
as the temperature increases, the amount of water which exists in the 
air as vapor also increases. The two elements heat and moisture 
mutually influence each other as to the quantity present in the atmos- 
phere at a given time. With an increase of elevation of the sun above 
the horizon its rays pass to the earth through the atmosphere less 
obliquely and impinge more perpendicularly on the surface. This 
produces an increased amount of vapor, with an increased elastic force, 
which enables the air in turn to absorb and retain a larger quantity of 
heat. 

The maximum quantity of moisture is at2p. m. The increase in 
weight is from about 34 grains to near 4 grains. 

This table, however, does not give the amount of vapor which the 
air could hold if sufficient moisture were present to entirely saturate it. 
Indeed the air is very seldom fully saturated, and in order to begin to 
precipitate the vapor it contains into water, it is generally necessary to 
lower the temperature quite a number of degrees. The point of tem- 
perature at which the moisture begins to settle—for example, on the 
surface of a bright tin cup partly filled with water which is slowly 
cooled down by gradually adding ice water—is called the dew point. 
The greater number of degrees the water is obliged to be lowered 
before dew begins to be deposited, or the greater the difference 
between the temperature of the air and the dew point the greater is 
the dryness of the air, or the greater is the tendency of vapor to exhale 
from the skin and from all bodies containing moisture. 

Table No. HL gives the mean diurnal variation in the dew point. 


TABLE III. 
MEAN DIURNAL VARIATION OF THE DEW POINT AT GREENWICH. 


| Pera eae 


Qa.m. [4a.m.6 a.m.|8a.m.| 10 a.m.] Noon.|2p.m./4 P.m.(6P.™.|8P.M.| 10 P.M. 





J2nIGHT. 





| 
| 
| 
| 
| 


430 1' | 4209! Pree A 450 2' 469 2! | 460 5! 46° 3! | 45° 6’ ae 440 ]' 
| 


430 6! 








Minimum. Maximum. 


If we subtract the numbers in this table from those in Table No. 1, 
we shall have approximately the relative dryness, or evaporating 
power of the air; this is given in No. IV. 


TABLE IV. 


MEAN DIURNAL VARIATION OF DRYNESS, (APPROXIMATELY, ) AT GREENWICH. 


Nl | | 


6a.M./S a.m. 


80 6 | 80.2’) 607’ | 408'| 30 4 QV 





2a.m. |44.M. 10 a.m.|Noon.|2pP.M.]/4 ~.M./6P.m.}8 p.m.| 10 e.mM.|12NIGHT 




















20 3! jee ee 20 911 5° Bt | 70.4! 


Minimum. Maximum. 











J 


THE SMITHSONIAN INSTITUTION. AVI 


From this it appears that the minimum dryness or greatest damp- 
ness of the air also occurs at four o’clock in the morning, and the 
maximum dryness at two o’clock in the afternoon. 

The degree of humidity, however, of the air, may be more definitely 
expressed by the result of a more laborious process, namely, by 
dividing the weight of water in the air at a given time by the whole 
quantity the air could hold if it were saturated. By making the 
necessary calculation, and considering the point of saturation as unity, 
we shall have the following table: 


TABLE V. 


MEAN DIURNAL VARIATION OF THE HUMIDITY OF THE AIR AT GREENWICH 




















Regi cy Beet Sibel Te ih oa = 

Sa.m. |4a.m./64.mM./8a.m.] 10 a.M.] NOON er lee ae 6 P.M. orm P.M. aes) 
= | | | — ——_—_ 

0.926 10.934 0.938 | 0.906 0.843 | 0.783 0.753] 0.761 0.800| 0.851 Peal 0.914 | 
| | 








Maximum. Minimum. 


When the quantity of water is in the least degree greater than the 
atmosphere can contain at a given temperature, condensation takes 
place, which may be either in the form of fogs or dew in the lower 
strata or clouds, and rain in the upper. The formation of clouds will 
therefore depend on the amount of moisture in the atmosphere. This 
is shown by 


TABLE VI. 


MEAN DIURNAL VARIATION OF THE CLOUDINESS OF THE ATMOSPHERE AT GREENWICH. 


- | 
10 p. ile NIGHT.| 


Qa.m. | 4a.m./6a.m./8a.mM./104.m.|Noon.|2P.M./47?.M.)6P.M.|8 P.M. 








65 SO afeeO Oe 01 0 sip ol clare iver Mars) | -66 | | 60 61 


Maximum. Minimum. 





The actual weight of a given portion of the air is also affected by the 
variation of temperature. This is shown in the following table, in 
which the minimum of weight occurs at the hour of maximum tem- 
perature. 


TABLE VII. 


MEAN DIURNAL VARIATION OF THE WEIGHT OF A CUBIC FOOT OF AIR AT GREENWICH. 





| | | | 
2a.m.|4a.m [6 a.m./8 a.m./10 a. M.| Noon.|2 p.M./4 p.M.\6 Pp. M./8 p.M.j10 &. m./1[2NIGHT. 


Gr. | Gr. | Gr. | Gr. Gr. Gr. | Gr. | Gr. | Gr. | Gr. | Gr. Gr. 
541.7) 542.2) 542.9) 540.1) 536.3 | 532.9) 531.0 531.5 533.9 537.2) 539.4 540.6 


Maximum, Minimum. 
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The next table, which gives the variation of the barometer, shows 
that the indications of this instrument are not precisely the same as 
those obtained by actually weighing a portion of air. The table ex- 
hibits two maxima and two mimima in the course of the twenty-four 
hours. 


TABLE VIII. 


MEAN DIURNAL VARIATION OF ATMOSPHERIC PRESSURE AT GREENWICH. 





| 
| 


| | 
Qa.m./4 4. mM./6 a. M./8 A. an Ut A. M.! NOON.|2 P. ee P. m.l6 P. wile p.M.|10 pe. m.J12NIGHT. 





oOB |. TIT | 184 784 








Minimum. Maximum. Minimum. Maximum. 


At first sight, it might appear that the weight and pressure, or in 
other words the density and pressure, ought to vary together, but a 
little reflection will make it plain that an increase of pressure on a por- 
tion of the surface of the earth may be counteracted by a variation of 
temperature. The height of the barometer indicates the weight of a 
column of air, extending to the top of the atmosphere; now, this 
column may be unduly heated at one point, as we ascend, and unduly 
cooled at another, and while the absolute weight of a portion of the air 
at any point of the column may vary, the pressure of the whole column 
may remain the same, or the converse. It is probable, however, that 
the variation of the weight which is found at the surface does not ex- 
tend to a great elevation, and that when it is not indicated by the 
barometer it is because the change is too small to be noted by that in- 
strument. 

The fact that the barometer exhibits two maxima and two minima 
in the course of the twenty-four hours has given rise to much specula- 
tion as to its cause. The most common explanation is, that it is due to 
the joint action of the variation of the temperature and moisture. In 
the morning, the moisture rising into the atmosphere increases the 
weight of the air more than the heat diminishes it by expansion, while 
at about ten o’clock, a. m., the effect of heat overbalances that of va- 
por, and again as the sun begins to decline, the weight of the latter pre- 
dominates. Mr. Espy attributes the daily oscillations of the barometer 


to the upward and downward motion of the particles of air and moist-. 


ure as they are separated or approximated by the change of temper- 
ature. The particles weigh more while the rate of separation is in- 
creasing, and less while it is diminishing. ‘This is a true cause, but we 
are not certain that it is a sufficient one. Whatever may be the cause 
of the daily oscillations of the barometer, we know the effect is nearly 
the same in parts of the earth most widely separated. 

The diurnal variation of the pressure of the wind is also intimately 
connected with the variation of the temperature and weight of the air; 
this is shown by the following table, which gives the sums of the pres- 
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sure upon a square foot in pounds avoirdupois at each hour of the 24. 
The numbers are those given by Osler’s self-registering anemometer. 
TABLE IX. 


MEAN DIURNAL VARIATION OF THE PRESSURE OF THE WIND AT GREENWICH. 


| | 
1 a.M.|2a.M./3 A.M. par Se A.M. 





8 a.m./9 A.M.| 10 a.M. | 11 a.M.} wNoon. 


| 








| | 
| | 
5853 | 6503 | 781 | 9063 | 1.0082 | 1.204: | 1.360 








Minimum. 


Sp.m.|/9p.m.| 10 Pe. M.} 11 Pe. mM. |12 NIGHT. 





| | . 
lp. M.|2 P.M. 3p.M.|4P.M./5 P.M./6P.M./7 P.M. 
' 


| | | 

















Maximum. 


For the purpose of comparison, and to illustrate the fact that the 
diurnal variations of the meteorological elements follow the same gene- 
ral law in the parts of the earth the most widely separated, the follow- 
ing tables are given from observations made at Bombay: 


TABLE X. 


MEAN DIURNAL VARIATION OF TEMPERATURE AT BOMBAY, 1843. 





























2 A.M.|4 ea G6 a.mM.|/8a.m.| 10 4.™. | Noon. 2p.M.|4P.M./6P. 31.18 p.m. 10 p. m. (12 NIGHT. 
| | | | | 
— 
799 4' | 789 9’ |780 4' | 799 6' | 819 8 | 830 2' | 840 1’ | 830 9’ a 3’ | 819 2’ | 800 3! 799 8) 
| | 
Minimum. Maximum. 


The minimum temperature in this table occurs at 6 a. m., and the 
maximum at 2 p. m. 


TABLE XI. 


MEAN DIURNAL VARIATION OF TENSION OF VAPOR AT BOMBAY, 1843. 





Da.m.i4a.m./6a.M./84.M. 10 a. mM. | Noon.|2 P.M. ia hee 8p.M.| 10 P. mu. 12xton2. 


\ a | af a | 


0.766 |0.761/0.750 0.766) 0.771 |0.778| 0.795 | 0.800 


0.802|0.801! 0.780 | 0.775 





| 
{ 
\ 





Minimum. Maximum. 
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According to this table the tension or elastic force of vapor at Bom- 
bay arrives at its minimum at 6 a. m., and its maximum not until 6 p. 
m. his difference in the-time of the maximum and minumum at 
Bombay and Greenwich probably arises from the tropical position of 
the former. 


TABLE XII. 


MEAN DIURNAL VARIATION OF THE BAROMETER AT BOMBAY, 1843. 


Qa.m.}4a.m.}64.M./8 a.m.) 104. Mm.) Noon. |2P.mM.)4e.M.)6r.m.18p.m.} 10 P. wm. |L2nrGHT. 


| 
a ere eee en ea sees eee 
| 
| 

















In. In. In. Ingeuk Ine In. In. In. In. In. In. In. 
99 . 786129 .778/29 .805|29.840) 29.852 29.817/29.776)29 .755/29.774/29 .806} 29.825 | 29.809 
| 
Winisnar, Maximum. Saisie: Maximum. 


This table exhibits, as in the case of that for Greenwich, two maxi- 
ma and two minima. 

The following tables exhibit the mean diurnal variations in the 
meteorological elements at Girard College, Philadelphia. They pre- 
sent the result of the observations for each hour of the 24. 


TABLE XIII. 
MEAN DIURNAL VARIATION OF THE TEMPERATURE OF THE AIR AT PHILADELPHIA. 


Computed from the observations made in 1842, and from the Ist July, 1843, to the Ist July, 1845. 





Lla.m.i2a.M.\3 a4. M./4 4.M./5 A.M.I6 A. M.|7 A. ce a.M./9 a.m.| 10 a.m.{11 a.m.| NOON. 





46.6 | 47.0 8.1 | 90. 52.1 | 54.1 55.7 56.8 


48.2 | 47.8 | 47.3 | 46.8 











Minimum. 








| | 


1] p.m. 12 Ni@uT. 





2 p.M.|3 P. ad P.M. 10 ep. Mm. 


[Aes alkid 


57.9 | 58.6 | 58.9 | 58.7 


} | 
lp. M. 5p. m.\6 P. ib P. ae p.M.|9 P.M. 


| 


54.1 | 52.5 so 50.2 | 49.4 48.7 























517.7 | 56.0 


les ania 


| 
| 





Maximum. 


By comparing table XIII with table I, it appears that the diurnal 
variation of temperature, at Greenwich and Philadelphia, is nearly the 
same. The minimum occurs alittle earlier at the latter, and the maxi- 
mum a little later. 


THE SMITHSONIAN INSTITUTION. 221 


TABLE XIV. 
MEAN DIURNAL VARIATION OF THE DEW-POINT AT PHILADELPHIA. 


Computed from the observations made from the 1st July, 1843, to 1st July, 1845. 


> : 
| 

1 a. m./2 a. m./3 a. M./4 a.M./5 a. M.16 4. M./7 a. M.|8 A. m./9 A.M.| 10 a. mM. | ll a.mM.}] NOON. 
| 





41.1 


42.0 | 41.7 | 41.4 | 41.1 

















Minimum. 


1p. m./2 p..j3 Pp. M./4 Pp. M./5 Pp. M.(6 P. M.|7 p. M./3 Pp. M./9 P. m.| 10 P.M. 








4.1 1.0) 44.5 44.1.| 43.7 | 43.7 | 48.6 | 43.3 | 43.1] 42.9 








~ Maximum. 


The variations of the figures, in table XIV and table LI, also follow 
the same general law. 


TABLE XV. 


MEAN DIURNAL VARIATION OF DRYNESS, (APPROXIMATELY, ) AT PHILADELPHIA. 


Computed from the observations made from July 1, 1843, to July 1, 1845. 





1] a. m.| NOON. 

















Minimum. 





6p.m.|7pP.m.|8p.mM./9 Pe. mM.) 10 p.m. | lip. mw. (12 nicHr. 





Lle.u.j2p.m.J3pP.m.)4P.mM./5 P.M. 























Maximum. 


From table XV, it does not appear that Mr. Russell’s rule, for 
ascertaining the dew point from the minimum temperature, holds true 
in Philadelphia. Table No. IV, gives a much nearer approximation, . 
and, in moist seasons, the same will probably be the case in this 
country, particularly at the south. By comparing the quantities given» 
in table No. XV, with those in table No. IV, it will be seen that the 
relative dryness of Philadelphia is much greater than that of London. 


or Greenwich. 
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TABLE XVI. 
MEAN DIURNAL VARIATION OF THE CALCULATED FORCE OF VAPOR AT PHILADELPHIA. 


Computed from the observations made in 1842, and from July 1, 1843, to July 1, 1845. 





Ga. M. 


la.m.|2a.m.|3a.M.|4a.M.| 54. M. Ta.M.|8a.M.j9a.M. 





10a. Mm. Ms M.| NOON. 





.344 | .341 | .334 | .335 23 | 206 | 99 -3ol 339 363 | .365 369 


Minimum. 




















lp. M.|2P.M.! 3p. M.|4P.M./5 P.M.) 6P. M.| TP. M. iS p.m./9P. M. | 0p. M.|11 Pp. Mm. 12 NicHT. 
ca Nile Me eu Neale alae perm ea enc as OL ee 
| | | | | | 
371 | 315|. B76 e | 376 | -376 | 372 | 364 | 308 | .353 300 348 
Mastinnsn: 


TABLE XVII. 
MEAN DIURNAL VARIATION OF ATMOSPHERIC PRESSURE, BAROMETER REDUCED, AT PHILADA 


Computed from the observations made in 1842, and from July 1, 1843, to July 1, 1845. 





la.m.|2. am.) 3a.m.[4a.m.]5a.mM.)64.M.| 7a.M.|8a.mM.|/9a.m.| 10 4.M.) ll a.m.| Noon. 


| | eS 


29 .938)29. peerien 933/29 .935/29 .941/29 .951/29. eae -966/29 .969} 29.967 | 29.958 | 29.944 








Minimum. Maximum. 








lp.m.|2p.mM.|/3P.M.| 4P.M.) 5p.mM.|6P.m.| 7p.M.| 8p.M.| 9p.m.| 10a. m.| 11 a.m. [12 nrGuHT. 














29). sme. 916/29 .910)29 909/29 .911/29 .918/29 .927/29. ae 29.946 | 29.949 | 29.941 





+ 
Minimum. Maximum. 


Table XVII shows two maxima and two minima in the height of the 


barometer, which correspond very nearly in time with a of table 
VIII for Greenwich. 
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TABLE XVIII. 


MEAN DIURNAL VARIATION OF THE FORCE OF WIND, IN POUNDS, AT PHILADELPHIA. 


Computed from the observations made in 1843 and 1844. 


| 
l4a.M. 


| 
I5 a. M.I6 A. M. 


{ 
ha. 1.12 A.M.|3 A. M. 




















7 a.M.(8 4.M.\9 a.M.| 10 a.m. ] 11 4.m.] Noon. 
oe eee 
50M 700) 52 .33 | soll 47 47 56 64 -80 | 88 98 
Maximum. Minimum. 


r | 
le.m.j2 Pp. M.\3 P.M. 


Maximum. 





4p.M./5 p.M./6 P.M. 


| + 


li Ps a, P.M./9 P.M. 








| 
82 | 61 | £59 





Minimum. 


Table XVIII, compared with table IX, exhibits a greater mean pres- 
sure of the wind at Greenwich than at Philadelphia. The maximum 
intensity, during the whole 24 hours is, in both tables, at 2 P.M. 


TABLE XIX. 


MEAN DIURNAL VARIATION OF THE SKY COVERED BY CLOUDS, AT PHILADELPHIA. 


Computed from the observations made from the Ist July, 1843, to Ist July, 1845. 


Ta.M.\/8a.M./9 a.M.| 10 a.m. | 11 a.m. | Noon. 














Minimum. 


60 61 61 
1 p.Mo.|2 p.m./3 P.M. 





| OS 
| 8 | 3 80. 74 69 | 65 | 64 -65 <63 | 


Maximum. 





| 
4p. "9 Pp. M./6 Pp. M.|7 P. M.|8 P. M.|9 P.M. 


| | | 


10 p.m. | ll P.M. 12 s1¢HT.) 





Tables XIX and VI exhibit nearly the same variation in the time 


_ of greatest and least cloudiness at Greenwich and Philadelphia. 
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EXTRACTS 


FROM THE 


SCIENTIFIC CORRESPONDENCE 


OF THE 


SMITHSONIAN INSTITUTION. 


On Mr. John Wase’s observations and inferences respecting the phenomena of 
a thunder storm, to which he was exposed during an aerial voyage, made by 
means of a balloon, June 3, 1852, from Portsmouth, Ohio. 


BY DR. ROBERT HARE. 


1. I have read with great interest the account published by Mr. 
Wise, a well known eronaut, of his balloon ascension during a thun- 
der storm. ‘This heroic excursion should awaken much attention in 
the scientific world, as opening a new and fruitful avenue to meteor- 
ological research in the immediate theatre of the stormy commotions of 
the atmosphere. ‘The query ‘‘ Cw bono?” can no longer be reasonably 
put to those who, like Wise, have been thought unwisely to have sub- 
jected themselves to risk in the sterile field of zronautic adventure. 

2. ‘The fact that this zrial voyage is the one hundred and thirty-first 
of those of which this veteran awronaut has survived the perils, indi- 
cates that they have not been so perilous in reality as in appearance 3 
nor, so far as can be judged from the facts furnished by Wise’s letter, 
does the unusual circumstance of a cotemporaneous thunder storm 
appear to add to the danger. Moreover, this practically safe result is 
just such as an attentive consultation of the well ascertained laws of 
electricity would justify. It is quite consistent with those laws that 
the zronaut, seated in his car, suspended by silken cords from a silken 
globe, should be more secure than persons simultaneously situated on 
terra firma beneath the clouds by which the balloon is surrounded. 
Supported as described, in the non-conducting air, by a non-conducting 
apparatus, an animal must be too well insulated to become the means 
of an electrical discharge, whether from the clouds to the earth, or 
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from one cloud to another. Neither the diameter nor length of the 
human frame would be sufficiently great, in proportion to fe interval 
to be percurred, to cause a dischar ge of lightning to deviate much from 
any route which it otherwise would pursue, iu “order tc employ that 
frame asa part of its circuit in the discharge. 

3. There would be more risk of suffering by a dynamic inductive 
shock. This shock is exemplified when persons are stunned while 
near one who is directly struck. Yet while enveloped in a thunder 
cloud, the wronaut could not be injured by any discharge, whether be- 
tween that cloud and another or between it and the earth. 

4, The most intense electrical excitement, as imparted by a powerful’ 
machine to an animal supported by an insulated stool, produces no 
serious discomfort, so long as no spark is taken from any particular 
spot. The destructive wioleniee of electricity is only displayed during 
transition, as When a comparatively slender ‘body 3 is made the Sechter 
of reciprocal neutralization to oppositely excited surfaces. 

5. Under this view of the case, it is to be hoped that Mr. Wise may 
prove the pioneer in a new career of observation, and that encouraged 
and instructed by his example, a succession of scientific observers may 
visit the region of clouds during thunder gusts and gales. 

6. The greatest source of danger i is the violence of the winds, which 
when high must make it difficult to quit the terrestrial surface, or to 
descend upon it with safety. The velocity of the wind, however great, 
would have no more influence upon a balloon floating in it aloft, ben 
the orbitual movement of our planet upon the edies resting upon its 

surface. 
_ 7. As, agreeably to the narrative of Mr. Wise, the ascension com- 
-menced at ‘half-past five;.p. m., it is inconceivable how a landing could 
have been effected at nearly one hundred miles from the place of start- 
“ing, especially as in the fifth paragraph of his synopsis he alleges that 
he was in the margin of the third storm noticed, tw enty-five minutes. 
It is to be presumed tWat there is an erratum as respects the time, either 
of the commencement or of the termination of his voyage. 

8. Presuming, however, that the observations of Mr. Wise are vee 
able as respects certain phenomena which bear upon the theory of 
storms, I will endeavor to show that they are quite consistent with the 
idea that electricity is a principal agent in the generation of storms. 
| 9. Mr. Wise gives the following synopsis of the observations made 
during his aerial + voyage: 








} 
i 


“Ist. Thunder storms have two plates of clouds; the upper of these 
discharging the contents, whatever they may be, whether rain, hail, or 
|snow, into the lower. 
| 2d. Sheet lightning, of an orange color, undulates silently between 
the upper and lower strate of clouds, with a waving motion. 

__ “3d. Discharges of electricity take place from the lower cloud. By 
discharges are meant thunder and lightning. 

_. “4th. The distance between the upper and lower cloud was not less 
than two thousand feet, by eye measurement. 

; 


“Sth. The current uprising from the terrestrial surface was not 


15 





| Mis. Doc. 24 
i 
| 


ij 
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continued higher than the lower cloud, and was rising and whirling, 
while I was in the margin of the storm, during twenty ie minutes. 

“6th. The storm was much wider below than above and diverging at 
least twenty-five degrees from a perpendicular line. 

“7th. The deposition of rain and hail was thicker about the centre 
of the storm. 

“8th. Under the shadow of the upper cloud it is very cold, and in 
the lower cloud quite warm. The upper cloud was moved by the cur- 
rent which always moves from west to east.’ 

To these allegations Mr. Wise might have added the fullowing, as 
they are merely a repetition of facts alleged in his narration: 

9th. A balloon, instead of being borne ahead by the current of air in 
which it floats, may be so approximated to the cloud as to be involved 
in the ‘outskirts of its rain,’ and be made to “rock by its whirling 
motion.”’ 

10th. A third cloud may be formed by the rushing together of two 
others, seen previously in opposite quarters, and remote from each 
other. 

ilth. The gas in a balloon may be so acted upon by the electric 
medium around it, as to acquire an augmentation of volume equivalent 
to calorific expansion. 

10. The existence of two “plates,” or strata, of clouds, as stated in 
paragraph Ist of the above sy nopsis, I have for some time considered 
as the usual concomitant of rainy weather. When, agreeably to the 
observations of Dalton, on w hic h Es spy founded his theory of storms, 
the vapor in an ascending mass of air is condensed, by the rarifaction 
and consequent increase a Mir ific capacity, which the air acquires on 
allaunng the elevated region usually occupied by the clouds, this in- 
crease of capacity enables it to rob the aqueous vapor associated with 
it of heat; but by these means becoming warmer than if this vapor 
were not present, it consequently acquires an ascensional power; but by 
admixture with a larger portion of air,the warmth and moisture are 
again absorbed in the state of vapor, so that the clouds thus created be- 
lon a certain level are reabsorbed at a higher level, producing a cold 
proportionally as great as the heat resulting from its condensation. 
This may be Palle d the level of absorption, ne the level at which 
they are “created may be called the level of condensation. Between 
these levels the clouds, in fine weather, seem to float as if they were 
persistent, when, in reality, they are no more of this character than 
the fog which surmounts the escape-pipe of a steam-boiler when letting 
off steam. 

1]. Yet the moisture which escapes from permanent condensation at 
the first level at which this process takes place, by reaching a higher 
level, may be a second time condensed, by which a second stratum of 
clouds, as much colder as the associated air is rarer, may be generated. 
The process of reabsorption which had previously taken place i imme- 
diately above the lower stratum, can now only take place immediately 
above the upper stratum, and, in consequence of the greater refrigera- 
tion, must proceed with proportionally less rapidity. Consequently the 
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absorption now no longer compensates for the condensation, and the 
excess must be precipitated as rain, hail, or snow. 

12. That the upper stratum should be colder than the lower one, as 
alleged in the synopsis, is explained: first, by the difference of the alti- 
tude; ; secondly, the evaporation going on from the upper one must rob 
it of heat by a process from which the other stratum is protected by its 
presence; thirdly, radiation by the same superiority of altitude goes on 
copiously from the PPpes stratum, while this, by its interposition, “checks 
radiation from the lower stratum. 

13. The formation of clouds within the space occupied by the upper 
stratum must prove the air associated with those clouds to be saturated 
with moisture. Hence the clouds formed in any subjacent stratum 
cannot be absorbed within the interval between the strata, and must, of 
course, be more likely to accumulate so as to produce rain. 

14. That the upper stratum should be so overcharged with electricity 
as to give it out in “‘sheet lightning,” undulations, or aurora boreal cor- 
ruscations, is perfectly consistent with the suggestion which I have ad- 
vanced respecting the existence of three concentric spaces occupied 
severally by our globe—the denser non-conducting part of the atmos- 
phere, and the rarified medium beyond that last mentioned, which is suffi- 
ciently rare to form a conductor or coating, the terrestrial surface per- 
forming a similar part within, the atmospheric electric existing inter- 
mediately. 

15. The frequency of the aurora boreal corruscations and flashes is 
no doubt the consequence of discharges from one part of the exterior 
concentric space to another, especially when proceeding from either the 
arctic and antarctic regions to those of intermediate latitudes. 

16. It is well known that ice, when very cold and, poriceliaentles 
dry, performs the part of an electric no less than glass. The friction of 
globules, as existing in the fog produced by escaping steam, has been in- 
ferred by Faraday to be a competent source for the torrents of electricity 
generated by a high steam; and it is not improbable that the friction 
between wind and the terrestrial surface may induce opposite states in 
the stratum of air bounded by that surface and the stratum occupied by 
the earth, and that occupying the space above the region of the clouds. 

17. The discharges of lightning are the means of equalization be- 
tween these spaces. Observation shows that the higher regions of the 
atmosphere are equally surcharged with électricity so as to” prove dan- 
gerous to travellers among the Sierras or table lands of the Andes. 
Hence the upper stratum “of clouds is liable to be surcharged with 
electricity oppositely to the earth. But whatever electrifies the inner 
terrestrial coating must produce a proportional opposite excitement in 
the outer one. 

18. When an upper stratum of clouds, such as Mr. Wise describes 
as the ‘cloud cap,” is highly electrified by corruscations from the outer 
concentric space, as above supposed, it is consistent that it should at- 
tract the oppositely electrified air in the vicinity of the terrestrial sur- 
face. This air must at the same time undergo dilatation like that to 
which the gas in Wise’s balloon was subjected, and must, of course, be 
repelled by the similarly electrified earth. Calorific expansion may 
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co-operate, and thus an ascensional power be generated sufficient to 
make it rise to the region of the clouds, where rarefaction so increases 
the calorific capacity of the air, that it robs the aqueous vapor, exist- 
ing in the air, of its heat, and thus condenses it into a cloud. Mean- 
while the heat involved by the vapor in condensing keeps the tempera- 
ture higher than if the moisture were not present, and, according to 
Espy; should be productive of an upward force competent to produce a 
tornado. But according to Wise’s statements, the uprising current 
does not reach the upper stratum of clouds. 

19. In the fifth paragraph of his synopsis it is alleged not to be con- 
tinued higher than the lower cloud; but in his narrative he alleges that 
when ‘the balloon was half way down between the cloud and the 
lower stratum, the uprising current arrested the descent.’ and was 
rising and whirling as he was in the margin of the storm. 

20). The fact that the balloon, instead of being carried ahead by the 
current in which the ‘thunder gust,” first noticed by our voyager, 
floated, was carried towards it so as to be “ involved in the outskirts of 
its rain,” and to be affected by its motion, can only be ascribed to cen- 
tripetal currents ; and the whirl might be the natural consequence of 
the conflicting concurrence of such currents. The rising of the air in 
the axis of the whirl would require that there should be inblowing cur- 
rents to supply the deficit created by this upward blast. itis dificult 
to comprehend why the balloon was not drawn into the vortex and car- 
ried round with it. 

21. I have never seen nor heard any evidence justifying the idea 
that an ordinary thunder gust involves the existence of a whirling mo- 
tion about a vertical axis. The rushing together of two hinder gusts, 
or clouds, to form a third, as stated in fae Hanae! and noticed in the 
9th paragraph of the synopsis, indicates the existence of two currents 
rushing towards an intermediate space, where a whirl might contin- 
gently ensue, a result which is quite consistent with the inblowing theo- 
ry, agreeably to which whirling is an incidental consequence, not a 
cause nor an essential feature of storms. In these respects Wise’s ob- 
servations are irreconcilable with the rotatory theory, which assumes 
the whole of the theatre of stormy reaction to whirl about a common 
axis. Agreeably to this idea, the two thunder gusts, instead of rushing 
towards each other, would have to be carried further apart by a cen- 
trifugal motion, and the air, instead of rising about the axis, would 
have been drawn downward to supply the centrifugaP curreats. 

22. The persistence of the upper stratum, or «cloud cap,” as this 
stratum is designated in the narrative, is inconsistent with the Espyan 
hypothesis, which requires that in every thunder gust, no less than in a 
tornado, that the whole mass of air, of which the commotions consti- 
tute the storm, should be turned inside out, by an upward blast pro- 
duced by the heat arising from condensing vapor. Of course, this 
force could not come into existence below the level at which the con- 
densation commences, in other words, that of the lower stratum of 
clouds, and could not continue to operate further than the inferior level 
of the upper stratum. Any buoyancy thus created would tend to carry 
up the “cloud cap,” while it could have no effect at any level below 
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that at which the increase of temperature should commence, as I have 
proved, both experimentally and theoretically. 

23. Supposing the electrical charge in the upper stratum to be the 
main agent in the phenomena, it would be consistent that its influence 
should be exercised more widely, as the air acted upon should be fur- 
ther off; since distance enlarges the sphere as it lessens the force of the 
attraction. 

24. This seems to explain the widening of the stormy mass affected 
towards its base, as stated in the sixth paragraph of the synopsis. 

25. Agreeably to the seventh allegation of the synopsis, the greatest 
deposition of rain took place towards the interior or central part of the 
stormy mass, while, according to spy, the moisture ascends over the 
focal area, and descends on one or more sides. But Mr. Wise was not 
well situated to form an accurate estimate in this respect. Until the 
facts are better examined or confirmed, it were better to postpone the 
examination of this question. 

26. The ninth paragraph is added by me, being founded on the alle- 
gations of Mr. Wise in the fourth, fifth, and sixth paragraphs of his 
narrative. 

27. It must be evident that by the narrator the words thunder storm, 
or thunder gust, are used as synonymous with a stratum of thunder 
clouds; so that when he informs us that two tremendous thunder storms 
were approaching each other rapidly beneath him, it is evidently in- 
tended to convey the idea of two great thunder clouds coming together 
so as to form one. , 

28. This is not the first time that the coming together of two thunder 
clouds has been alleged to happen. In the report on the tornado of 
Chenay, by Peltier, such an approximation is stated to have preceded 
the formation of the meteor. Evidently they could not be brought to- 
gether by charges of electricity unless those charges were of an oppo- 
site kind; but if they were of an opposite kind, the union of the clouds 
would have caused reciprocal neutralization, so far as their charges 
were equivalent. This result would have been inconsistent with that 
augmentation of electrical energy consequent to their uniting, which is 
in both cases alleged t8 have ensued. The only explanation which I can 
suggest, consistently with the laws of electrical reaction, is, that these 
masses of vapor were both neutral, and that they were both attracted 
simultaneously by the upper stratum of clouds, designated by Mr. Wise 
as the ‘‘cloud cap,” and charged therefrom as soon as they attained 
sufficient proximity so as to form one cloud. 

29. The last paragraph of synopsis was added by me upon the in- 
ference of the narrator that his balloon acquired an ascensional power 
which awakened surprise, and respecting which, on reflection and con- 
sideration, he came to the conclusion that “the electrical medium” mn 
which he was floating was acting on the gas and attenuating it.” 

30. In concluding an essay entitled “ Additional objections to Red- 
field’s theory of storms,” published in Silliman’s Journal about the 
year 1843, as well as on various other occasions, and especially in my 
two strictures on Espy’s report, I have advanced that zritorm par- 
ticles, when existing in a mass of air electrified, either vitriously or 


: 5 ‘ 
resinously, must repel each other more than when they are in a normal 
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state; and, consequently, the mass which they constitute must be dila- 
ted proportionably to the intensity of the charge. Moreover, a mass 
so electrified must be repelled by the earth proportionably to the 
charge, so that in this way a diminution of barometrical pressure and 
atmospheric density may ensue. 

31. But, according to Dalton’s observations, the temperature being 
constant, the quantity of moisture in the air is as the space occupied 
by it, since it is the capacity of the space, not that of the air, which 
regulates the proportion of moisture associated with the latter. 

32. It follows that when by electrical repulsion the air is dilated it 
will have an increase of its capacity for moisture, proportional to its 
dilatation, and when the electricity causing the increase of capacity is 
discharged the moisture must precipitate, 

33. And further, when two masses of air, oppositely electrified, 
coalesce proportionably to the neutralization, moisture must be de- 
posited. 

34. Such masses must acquire by a reaction with the earth, and an 
ascensional tendency arising from repulsion between them and the ter- 
restrial surface. Mr. Wise’s observations respecting the influence of 
the electric medium upon the gas within his balloon, by which it was 
so attenuated as to create a surprising ascensional power, is altogether 
confirmatory of my inferences. 

39. It appears that Mr. Wise was enabled to vary the direction of 
his sailing by varying the altitude at which he floated. Hence, as 
there are al€vays two currents during gales, it would be possible for an 
aerial navigator to determine his course by his elevation, as Mr. Wise 
appears to have done. In a northeastern gale he might first use one 
current in order to go to a sufficient distance, and then use the other to: 
return. 
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CORRESPONDENCE. 


THE CLIMATE OF SAN FRANCISCO. 


BY DR. H. GIBBONS. 





No. 1—GENERAL REMARKS. 


Since the Ist of December, 1850, I have kept a record of observa- 
tions onthe weather in this city, of which 1 propose to give youa summary, 
for the especial benefit of distant enquirers. It may be well to observe, 
that white the climate of the western coast of North America possesses 
some peculiar features, that of San Francisco and the immediate vicinity 
differs from every other place on the coast, and is, in some respects, 
the most extraordinary climate in the world. This is owing to the 
peculiar position of the city, having the ocean on one side, and on the 
other a vast bay, extending north and south near a hundred miles, and 
separated from the ocean by a mountain wall, except at the break 
where the city is located, and where the bay communicates with the 
sea by a narrow strait. On the coast, a trade-wind from the northwest 
blows almost constantly, in the summer season especially, and a strong 
ocean current flows in the same direction. 

The thermometrical observations forming the basis of the following 
summary were made three times a day, viz: about sunrise, which is 
the coldest period; at noon, or after, being the warmest period; and 
at eleven in the evening. In computing the mean temperature for 
the month, I have used two observations only, the extremes at sun- 
rise and at mid-day ; experience having shown that the mean thus cal- 
culated is very near the true temperature for the twenty-four hours. 

In the Atlantic States, the warmest period of the day in winter is 
from one to two o’clock, and in summer from two to three. In San 
Francisco the same rule holds in winter but not in summer; for the 
sea breeze, which springs up about noon, or soon after, instantly de- 
presses the temperature, so that the warmest time of the day, from 
May to August, inclusive, is an hour or two earlier than in winter. 

For the want of proper care in the location of the thermometer, many 
of the observations which are thrown into print lose much of their value. 
The greatest error is commonly at mid-day, when the instrument is ex- 
posed to reflection from buildings and other objects on which the sun is 
shining. Every such object acts as a mirror, and tends to elevate the 
column of mercury above the proper mark for the air. The ther- 
mometer should, therefore, be excluded, not only from the direct, but 
also from the reflected heat of the sun, and it should at the same time 
be exposed to a free circulation of air; hence, to obtain a proper loca- 
tion is often very difficult. The figures in my observations will be 
found lower, in many instances, than those obtained by other ob- 
servers, in consequence of the care exercised in this respect. In 
making the morning observation, I use a self-registering thermometer, 
which is certain to give the minimum temperature. 
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The summary, which I will now present, gives the mean for each 
month at or before sunrise, when it is the coldest, or at noon, when it 


is warmest, and at eleven in the evening; the mean. temperature of 


the month, computed from two daily observations; also, the warmest 
and the coldest mornings in each month, and the warmest and coldest 
days at noon, with the range of the thermometer. It embraces a 
period of fourteen months—irom December, 1850, to January, 1852, 
inclusive. 

Decemser, 1850.—Sunrise 45.29 degrees Farenheit ; noon 54.13; 
11 p. m. 45.39. Monthly temperature “48. 71. Coldest morning 28, 
warmest morning, 54; coldest noon 38, warmest noon 64; range BGs 

JANUARY, Teas are 41.68; noon 46.94; 11 p. m. 44.90. 
Monthly temperature 49.51. Coldest morning 30, warmest morning 
56; coldest noon 50, warmest noon 64; range 34. 

Frspruary, 185]1.—Sunrise 41.97; noon 60.03; li p. m. 43.64. 
Monthly temperature 51. Coldest morning 383, warmest morning 52; 
coldest noon 55, warmest noon 71; range 38. | 

Marcu, 1851.—Sunrise 44; noon 63.68; 11 p. m. 44.84. Monthly 
temperature 53.84. Coldest morning 34, warmest morning 50; cold- 
est noon 43, warmest noon 74; range 40. 

Apri, 1851.—Sunrise 48.20; noon 67.27; 11 p.m. 49.80. Monthly 
temperature 57.73. Coldest morning 42, warmest morning 56; cold- 
est noon 57, warmest noon 84; range 42. 

May, 1851.—Sunrise 49.58; noon 64.32; 11 p.m. 50.42. Monthly 
temperature 59.95. Coldest morning 45, warmest morning 543; cold- 
est noon 57, warmest noon 71; range 26. 

June, 1851.—Sunrise 50.90 3 noon 66.73; 11 p.m. 51.80. Monthly 
temperature 58.81. Coldest morning 49, warmest morning 56 ; cold- 
est noon 60, warmest noon 78; range 29. 

Juny, 1851.—Sunrise 51.50; noon 64.52; 11 p. m. 52.10. Monthly 
temperature 57.91. Coldest morning 47, warmest morning 54; cold- 
est noon 60, warmest noon 73; range 26. 

Aueust, 185].—Sunrise 54. 97; noon 69.45; 11 p. m. 56.06. 
Monthly temperature 62.21. Galdest morning 50, warmest morning 
66; coldest noon 63, warmest noon 823 range 32. 

SepremsBer, 1851.—Sunrise 53.97; noon 69.27; 11 p. m. 54.20. 
Monthly temperature 61.62. Coldest morning 50, warmest morning 
63; coldest noon 64, warmest noon 75; range "25, 

Ocroser, 185]1.—Sunrise 53.36; noon 70. 42; 1] p. m. 55.45. 
Monthly temperature 61.89. Galdest morning 47, warmest morning 
60; coldest noon 60, warmest noon 85; range 36. 

NovemBEr, 1851.—Sunrise 48.93; noon 63.60; 11 p. m. 51.90. 
Monthly temperature 56.26. Coldest morning 41, warmest morning 
odee coldest noon O2, Warmest noon 73; range 32. 

Drcemper, 1851.—Sunrise 46.10; noon 56.55; 11 p. m. 48.26. 
Monthly temperature 51.32. Coldest morning 385, warmest morning 
58; coldest noon 51, warmest noon 61; range "26. 

January, 1852.—Sunrise 44.61; noon 56.97; 11 p. m. 49.39. 
Monthly temperature 50.79. Coldest morning 35, warmest morning 
523 coldest noon 50, warmest noon 64; range “29, 


For the year 1851: Sunrise 48. 76; noon 64.38; 11 p. m. 50.28. 
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Yearly temperature 56.57. Coldest morning (January 17th) 30, warm- 
est morning (August 18th) 66; coldest noon (January 9th) 50, warm- 
est noon (April 28th) 84; range 54. 

The average yearly temper rature at Philadelphia is 51.50. Two de- 
grees south of Philadelphia, i in the latitude of San Francisco, it Is near 
54. It follows that the yearly temperature at this point of the Pacific 
coast is not much higher than on the Atlantic border. The vicinity of 
the Golden Gate is much colder in summer than any other point on the 
Pacific coast south of the Columbia river, owing to the almost incessant 
sea breezes, induced by the aeographical features of the region round 
about. 

The most striking peculiarity of the climate of San Francisco is its 
uniform temperature. There are no extremes of heat or cold. The 
warmest day in the year was the 28th of April, when the mercury 
reached 84; next to this was the 19th of October, 83. On the 18th of 
August it was 82, but this was the only day wm the three summer months 
when it rose above 79! The thermometer was at or above 80 only on 
nine days in the year, six ef which were in October. At Philadelphia, 
it reaches this point on from sixty to eighty days in the year. 

Only once in the year did the mercury sink to the freezing point, and 
it was below 40 only on twenty-five mornings. At Philadelpbia, it 
falls to the freezing point or lower about 100 times in the year. 

The coldest day in the year, at noon, was 00. This is about equal 
to the warmest weather in the three winter months at Philadelphia. 
There, the months of January and February sometimes pass without 
one day as warm as this. : 

The warmest month in the year, at sunrise, was August, then S Sep- 
tember, then October. July, which is decidedly the hottest month in 
most other climates, was the fourth on the list, being considerably 
colder than October. 

The warmest month at noonday was October; then August, Sep- 
tember, April and June, in the order named. July comes in Sail May, 
being the sixth on the list, and only a trifle warmer at noonday than 
March and November. 

At 11 p. m. August was the warmest, and next comes October and 
September, before July, which is but a trifle warmer at this hour than 
November. November was warmer in the evening than June. 

The lowest temperature in the year being 30°, and the highest 84°, 
it follows that the range of the thermometer was 54°. On the Atlantic 
border, in the same latitude, the range is nearly 100°. At Philadel- 
phia the greatest cold is 10° below zero, and the greatest heat 94°— 
making a range of 104°. At San Francisco, in December, 1850, the 
thermometer was one morning as low as 28°, and did not rise above 
38° at noon, so that ice remained in the shade all day. This was re- 
garded as an extraordinary degree of cold. Up to the present date, 
February 25, 1852, the extreme cold of the winter has been 35°, and 
it is probable the coldest weather is past. 

January is the coldest month of the year in the Atlantic States, and 
February a trifle warmer. The same is true of San Francisco, judging 
from the past year. The temperature of January, at Philadelphia, is 
about 304°, and that of July, the warmest month, 735°; difference 
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43°. The difference between January and August, the coldest and 
warmest months at San Francisco, was not quite 13°! 

To facilitate comparison, I insert the mean temperature for a series 
of years of the several months at Philadelphia: January, 30$°; Febru- 
ary, 313°; March, 40°; April, 50°; May, 604°; June, 69°; July, 
73$°; August, 715°; September, 64°; October, 53°; November, 424°; 
December, 533°. By observing that one degree of latitude makes 
about one degree of difference in temperature in the Atlantic States, 
the reader may easily compute, from these data, the mean temperature 
at any given place. For example, if the place be two degrees north 
of Philadelphia, you will find its mean temperature by deducting two 
from the temperature at Philadelphia; if south, by adding. 

The coldest month in 1851, at San Francisco, (viz: January,) was 
9° warmer than the average of the coldest month at Philadelphia; 
while August, the warmest month at San Francisco, was 11° colder 
than the average of July, the warmest month at Philadelphia. 

At San Francisco, the temperature falls more rapidly in the after- 
noon and evening than in the Atlantic States, but less rapidly during 
the night. From 11 Pp. m. to sunrise, the mercury at Philadelphia falls 
four or five degrees on the average, while at San Francisco the differ- 
ence was less than two degrees, and in four of the months less than one 
degree; except in the winter, when the change is similar in this respect 
at the two points. In November, December, and January, at San 
Francisco, the thermometer falls from two to three and a half degrees 
between 11 p. m. and sunrise. The same is true precisely of Phila- 
delphia. But while at Philadelphia-in all the other months the fall 
during the same period of the night is twice as great, it is less than 
half as much at the former place. In other words, the temperature 
falls in the night, after 11 p. m., four times as much at Philadelphia as 
at San Francisco, from February to September inclusive. 

In the summer months there is scarcely any change of temperature 
in the night. The early morning is sometimes clear, sometimes cloudy, 
and always calm. A few hours after sunrise the clouds break away, 
and the sun shines forth cheerfully and delightfully. ‘Towards noon, 
or most frequently about 1 o’clock, the sea breeze sets in and the 
weather is completely changed. From 60° to 65° the mercury drops 
forthwith to near 50°, long before sunset, and remains almost motion- 
less till next morning. This is the order of things in three days out of 
four in June, July, and August. May and September exhibit something 
of the same character, the sea winds establishing themselves in the 
former and declining in the latter month. This subject will be more 
fully investigated under the head of winds. 

The remarkable uniformity of temperature at San Francisco may be 
further illustrated by taking note of the number of days in the year 
which give the same degree. The most frequent temperature at sun- 
rise was 53°, the mercury standing at that point on forty-five mornings. 
The most frequent at noon was 64°, forty-two days showing that tem- 
perature. Referring to my journal kept at Philadelphia, I happened 
to open at the year 1839, which exhibits a fair representation of the 
climate there. I find the most frequent temperatures at sunrise were 
52° and 68°, but that the mercury stood at each of these points on 
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fourteen mornings only. The greatest number of days in the year coin- 
ciding in temperature at noon was sixteen, with the thermometer at 68°. 

At San Francisco, in the year 1851, there were one hundred and 
sixty-one mornings with the temperature from 50° to 54° inclusive. 
At Philadelphia the greatest number of mornings within the like range 
of the thermometer, in the year 1839, was but forty-six. At the former 
place there were two hundred and nineteen days within a range of 5° 
at noon, while the greatest number within that range at Philadelphia 
was but sixty. 

It is not uncommon for the thermometer at noon to stand almost at 
the same point day after day, for one or two weeks. March, April, and 
October, were the most irregular months in this respect, being inter- 
spersed with a great proportion of warm days. But no other month of 
the year elapsed without exhibiting one or two weeks continuously 
when the mercury varied only 5°. From the 12th to the 26th Febru- 
ary, (15 days,) the lowest mark at noonday was 55°, and the highest 
60°. From the 2d to the 16th of June, (15 days,) the lowest was 65°, 
and the highest 70°. From the Ist to the 13th of July, (13 days,) the 
lowest was 61°, and the highest 65°; and from the 17th to the 27th of 
the same month, the lowest was 60°, and the highest 65°. In the first 
13 days of August, the lowest was 63°, and the highest 65°—a varia- 
tion of only 2°. From the 13th to the 21st of September, the lowest 
was 65°, and the highest 66°—only 1° of variation in nme days.— 
From the 2d to the 11th of November, (10 days,) the range was. be- 
tween 62° and 67°; and from the 14th to the 24th, (11 days,) between 
60° and 65°.. From December 8th to the 24th, (15 days,) the varia- 
tion was from 54° to 58°—only 4°. 

The sudden fluctuations of temperature incident to the climate of the 
Atlantic States are unknown here. We have none of those angry out- 
breaks from the northwest, which change summer to winter in a few 
hours. But the diurnal depressions of temperature in the afternoon are 
considerable. The average fall of the thermometer from noon to 11 Pp. 
m., for the whole year, is at Philadelphia 11°; at San Francisco 14°. 
The change at the latter place is the more striking, from its greater 
rapidity. In the season of the sea breezes, a few hours will reduce the 
temperature fifteen, twenty, and on some of the warmest days, twenty- 
five degrees; and this change is effected long before sunset. Under 
the head of winds, this subject will be more fully examined. 

Comparing one day with that succeeding, the difference is never 
‘great. The greatest difference during the year at noon, between two 
adjoining days, was 21°. Turning to the table for 1839, at Philadel- 
phia, in the month of March alone, three instances are found exceeding 
this: the differences being in one case 29°, in the second 33°, and in 
the third 35°. Though no other month was equal to March in this 
respect, yet there were several other examples during the year which 
exceeded the extreme at San Francisco. 

As regards the influence of the seasons on vegetation, the common 
order is reversed. The entire absence of rain in the summer months 
parches the soil, and reduces it almost to the barrenness of a northern 
winter. The cold sea winds of the summer solstice defy the almost 
vertical sun, and call for flannels and overcoats. When the winds 
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cease, as they do in September and October, comes a delightful Indian 
summer. In November and December the early rains fall, and the 
temperature being moderate, vegetation starts forth, and midwinter 
finds the earth clad in lively green and spangled with countless flowers. 
The spring opens with genial warmth, but just as the April sun begins 
to give promise of summer heat, its rays are shorn of their power by 
the winds and mists of the Pacific. 

These remarks apply only to a small portion of the State of Cali- 
fornia. Beyond the influence of the Bay of San Francisco and its out- 
let, the sea winds are scarcely perceptible, even near the ocean. Ina 
subsequent chapter, | will present the results of my observations on the 
winds, clouds, rain, and other phenomena of the climate, as noticed at 
San Francisco, together with some notes on the climate of other por- 
tions of the State, and also its general relations to health. 


NO. 2.—WINDS. 


In.a former article I gave the result of my observations on Temper- 
ature. The present chapter refers to the Winds. 

ar course of the wind is noted in my journal by three daily entries, 

: forenoon, afternoon and evening. Should the wind change during 

pate of these periods, as it very often does, especially in the forenoon: 

the change is marked, and taken into account in the summing up. 

With these explanations, the reader will have no difficulty in compre- 


hending the following ible: which shows the winds of each month of 


the year, and the total of the year: 
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The direction of the coast is nearly NW. and SE., or about one point 
north of NW., and one point south of SE. Hence the winds from 
NW. to S., inclusive, blow from the ocean, and those from N. to SE. 
from the land. The former greatly preponderate, exhibiting an aggre- 
gate of 880 observations, to 215 of the latter. That is to say, the 
winds blew from the ocean semi- -circle more than three-fourths of the 
year. 
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It is still more striking that the winds came from due west, or rather 
from the octant corresponding to that point, more than half the year ; 
the summing up of that column being 557 against 538 from all other 
points, embracing seven eighths of the compass. . 

Observe the remarkable contrast between the columns of west and 
east winds, the latter presenting only 17 observations in the year! It 
is a well ascertained fact that westerly winds predominate in the tem- 
perate latitudes of the northern hemisphere, on both continents. But I 
cannot discover that in any other spot on the globe the winds blow 
from one octant 186 days, and from the opposite octant only six days 
in the year. 

Dividing the year into four seasons, January, February and Decem- 
ber being classed as the winter months, we have the following result : 
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Thus it appears that the proportion of land winds to sea winds, in 
the several months, was as follows: 


January, land winds, 52 observations ; sea winds, 41 observations. 


February, do 31 do do 53 do. 
March, do 18 do do 75 do. 
April, do 13 do do 77 do 
May, do 5 do do 88 do 
June, do 4 do do 86 do 
July, do 3 do do 90 do 
August, do 3 do do 90 do 
September do 3 do do 7 do 
October, do 20 do do 73 do 
November, do 24 do do 66 do 
December, do 39 do do 54 do 


Grouping the months into seasons, and reducing the observations to 
days, three observations representing one entire day, we find in the— 


Spring, land winds, 12 days, sea winds, 80 days. 


Summer, do 3 do do 89 do. 

Autumn, do 16 do do 75 do. 

Winter, do 41 do do 49 do. 
Total, 2 293 


In every month of the year the sea winds exceed the land winds, 
except January, when the reverse occurred. In January, 1852, the 
land winds were 61, and the sea winds 32. In February, however, the 
former were but 27, and the latter 60. In December, 1850, the land 
winds exceeded the sea winds by one observation, the figures standing 
47 to 46. 

By casting the cye over the tables, one is struck with the progressive 
increase of the sea winds after the month of January, and the almost 
entire absence of the opposite winds from May to September, inclu- 
sive—the land winds in these five months occupying only six days. 

The winds from north and east are always dry, and in winter cool. 
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They are nearly always attended with a sky of cloudless blue. Those 
from northwest to southwest are cold and chilling at all seasons, and in 
summer loaded with the ocean mists. But they do not often produce 
rain. ‘The coast winds from south and southeast are most conducive to 
rain, and they are always warm. ‘The course of the winds in relation 
to rain will be considered under the head of rains. 

The force of the winds at different periods of the day, and from dif 
ferent points of the compass, is a subject of some interest. It is repre- 
sented by figures—O indicating calm or nearly calm, 1 a light breeze, 2 
a moderate breeze, 5 a strong breeze or wind, 4 a high wind, and 5 a 
very high wind. ‘The observations occupy three columns, for the fore- 
noon, afternoon, and evening. 'The mean of each of these columns for 
every month is given in the following table, and the fourth column con- 
tains the mean of the three observations, collectively, for each month. 





Forenoon. | Afternoon. Evening. Mean. 

JAMUATY 22 oc veccccerccscccccssece 1.21 1.45 .66 Lid, 
February... ccccccccccrcccessecees 1.45 1.93 1.07 1.48 
Whe ta a's oreve no ioiesahens lef'e.s76 elas istoceve,s | 1.68 SrOe 1.40 edad 
ee eh eke ces Meta ie, 1.55 2.32 1.33 1.73 
WTelivis.5;c\o,0.0 <!e's/cnvole'e oes alas slaeta; sterols rT 2.61 1.61 2.00 
MUTT OPaeeliciois: akectocs aiatesietera eels Mabou 1.85 2.80 1.92 2.19 
PWG.) ese (0 35. o's aiecleletasiasis 0166 sae aie | 1.66 9.97 2.19 eel 
IATIOUIS Eieleus ice wloreleletete’s loiejeisielstenis,s\e'ere 145 2.66 ead 1.96 
Ep LEMADET a) a: seiciersialapelicletieye eisicseue «lela 1.48 2.38 1.28 1.71 
OCLOHeT emacs colele srefesistess wicker cies Siete .87 D805. .87 1.26 
INOVWiemlberets:s sievestocies'h cleo catechae-cct .85 1.22 50 .92 
Weeembertak set Fcerales Gcoiasconate sieitvanele lesa 1.32 1.07 1.25 
BL Byles Sree co etaiavtephe touch omeeteieve cecitte 1.43 2.16 1.32 1.64 





The reader will perceive that the average force of the wind in the 
afternoon was greater than in the forenoon, in every month of the year 
except December. By referring to my Philadelphia tables, I find there 
is no uniformity in this respect, the morning winds being stronger in 
some months, and the afternoon winds in others. 

The evening winds were uniformly lighter than the afternoon, and 
lighter than those of the forenoon, except in the three summer months, 
when they were decidedly stronger than in the forenoon. At Philadel- 
phia the evening winds sum up lower in strength than those of the fore- 
noon or afternoon, in every month, without exception. 

The table shows a remarkable progressive increase in the force of the 
atmospheric currents from January to July, the latter being the most 
windy month of the year; and then a decrease till November, the 
calmest month. At Philadelphia there is no such regularity. Autumn 
is the calmest season at both places, but summer comes next in the At- 
lantic States, then winter, and lastly spring, which is the windiest sea- 
son on the eastern side of the continent. 

From May to September, inclusive, there is more wind at San Fran- 
cisco than at Philadelphia; but in the remaining five months, from Oc- 
tober to April, there is less. 

Not only in regard to time do the winds from the western semicircle 
greatly preponderate, but also in force. The land winds are often very 
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light and transient, not affecting an ordinary vane. Besides, many of 
the observations placed in this column in my journal are due to the in- 
fluence of the bay, from which a gentle current—really a sea breeze— 
frequently flows upon the city for a brief period-in the forenoon, before 
the general current from the ocean sets in from the opposite quarter. 
These bay currents are strictly local; and on the opposite side of the 
bay they take the opposite direction, and swell the proportion of sea 
~ winds i. that location. 

The following table is a summary of three daily observations, con- 
tinued through the year 1851, showing the direction of the atmospheric 
currrents, with reference to their comparative force. 


N.& NW. E-& N-E- S.&S-E. W.-&S.W- 


Nearly Cali sat ote oh cok s. 49 24. 49 30 
iiiemt breeze. =. 2. Ape acres eo 39 88 146 
Re ZO core erp hae Ss 69 a 36 Bod « 
SITE tet aa Nn Pd aa a 20) 0 13 191 
PUM Wa sc se See os oe 0) 2 29 
Wermyemien wands." 22's 2.8. 0 0 3 1 


Thus it appears that the wind was very high only on three days in 
the year. Much as is said of the violence of the wind at this place, I 
have never yet witnessed a wind in California equal to that which fre- 
quently attends a thunder-gust or an easterly storm of the highest grade 
in the Atlantic States. 

From the east quarter of the compass the current did not rise beyond a 
moderate breeze in the entire year, and only for five observations did it 
reach that degree of force. As we recede from that limit, either north- 
ward or southward, the winds increase both in frequency and strength. 
But it is not until we pass the north point on one hand, and the south- 
east point on the other, that they are high. Of the twenty observa- 
tions above noted as “winds” from the north and northwest, seventeen 
were from northwest, and only three from north. ‘The two high winds 
under the same head were from northwest. So in regard to the thir- 
teen winds, three high winds, and two very high winds, in the column 
headed south and southeast; a small proportion were from due south- 
east, the mass of them coming from south-southeast and south. The 
high winds of winter, when such occur, are from this quarter, and bring 
rain. ‘The high winds of summer are always westerly, and without 
rain. 

In the course of the year there were 169 windy days. On 123 of 
this number, the wind did not rise till after the sun had crossed the 
meridian, and it continued after sunset on 57 only. There were but 20 
days in the year windy at sunrise. 

The sea breeze of summer, which forms the most striking trait of the 
climate of San Francisco, demands something more than a passing 
notice, and will be reserved for another chapter, together with the sub- 
jects of clouds, rains, electrical phenomena, &c. 
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No. 3.—THE SEA BREEZE. 


The tables contained in my last number exhibit the great excess of 
sea winds over land winds in every month of the year 185], excepting 
January, when the excess was in favor of land winds. In this respect, 
the month of January in the present year corresponds with the last. 
December, 1850, shows a very slight preponderance of land winds. 
From these data I infer the general rule, that the westerly or sea winds 
predominate in every souitiie except January and December, and that 
the latter month varies in this respect, being sometimes on the one side 
and sometimes on the other. 

I have already stated that the westerly winds increase, both in fre- 


quency and in force, from February to July, and then begin to fall off 


very gradually. The precise relation of sea to land winds, in each 
ean, as to frequency, is shown by computing their per centage of the 
whole number of cbsérvations. The result for the year 1851 is as fol- 
lows: 


SAAN, eA WINKS.) c.2 oe ole. esc eee < oti cree 44 per cent. 
CDI ye | OO. ci ah rssh ape ap EDS slave nota 63 do. 
March, Gry) 1 oe eh cee eee hte ee et en te ae eM a OL” de. 
April, Oe, Race ek eaten gn eee een Caen wae 86 do. 
May, GOS ate eta 2 eta o.share ee aoa uae 95. ado: 
June, Gis ige ns cua 2 aR i) a ea, Se 96 do. 
July, GON sskenant atbccie ai Ute duce eRe eaetre Sassen 97.) do: 
August, GUO! lps cS ea ces ce cel as re en ca 07)" de. 
SPS MEDET «AG, or ioR oa) Se ope c ae ce eo aimee Eta 96° do- 
October, GO: MIP nano o eee ence eee ae ter ee 
INOVEMNOEL, ClO.) WRBe\ <4 cheisemna eho ee ois ote cue age tee he SOO: 
Wecembper, <dOs. | Me ee. peo oj. cyclone eee oe 38. do- 
To which may be added— 
December, 1850, sea breeze.....-....---- ee 49 «do. 
January, 1852, GO fot are RE EEE aces satc\ OF ade 
February, 18052, +!” Ar ee eee oe a re 69 do. 


Whatever may be the direction of the wind in the forenoon, in the 
spring, summer, and autumn months, it almost invariably works round 
towards the west in the afternoon. So constant is this phenomenon, 
that in the seven months from April to October, inclusive, there were 
but three days on which it missed, namely, on the 8th of April, the 18th 
of May, and the 27th of August. And these three days were all rainy, 
with the wind from the south or south-southwest. 

The sea winds are moderate in the spring until the month of May, 
when they begin to give trouble. In June they increase in force, reach- 
ing their oreatest violence about the beginning of July. In August they 
begin to deshaes! in force, though not in constancy. In September they 
continue steady, though moder: ate; and in October they lose their an- 
noying qualities, and become gentle and agreeable. 

The sea winds of summer are commonly ‘supposed to come from the 
northwest. But this is a great error, arising, no doubt, from the fact 
that our citizens have mostly been accustomed to cold winds, in tke 
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Atlantic States, from that quarter. In the early spring they sometimes 
proceed from north of west. As the season advances they depart en- 
tirely from this course, and are almost variably from south of west. 
From May to September, a period of five months, the direction of the 
afiernoon sea breeze was north of west on twelve days only; and even 
_on these occasions it was mostly within one point of west. The pre- 
vailing direction was west southwest. 

I have reason to believe that the wind off the coast, at sea, during the 
period referred to, is more northwardly than on land, and that it is de- 
flected from that course about the bay of San Francisco. Such, at 
least, is the account given by the captains of vessels navigating the 
coast. 

There was a decided sea breeze on 23 days in March, 17 days in 
April, 22 days in May, 24 days in June, every day in July and August, 
28 days in September, 30 days in October, and 8 in November. 

The number of afternoons that might be described as windy was, in 
February 8, March 16, April 15, May 18, June 24, July 29, August 
23, September 19, October 8, November 2. On the 162 days thus 
noted, the mornings were seldom windy, the wind rising above a mod- 
erate breeze in the forenoon on 34 days only. In May there were 5 
days windy at sunrise, and 1 in June; but not one in the months of 
April, July, August, September, and October. 

The sea breeze generally rises to its height soon after noon-day, 
mostly between one and two o’clock, but sometimes not till three or 
four. It commonly falls about sunset, or soon after. Sometimes it 
continues till midnight. In the early part of the season it is apt to set 
in earlier and continue later. There were 8 windy evenings in May, 
11 in June, 11 in July, 5 in August, and none in September. 

The idea of mist and vapor is commonly associated with these 
winds; but the sky is clear, or partially so, more than half the time 
There were 6 cloudy mornings in May, 11 in June, 16 in July, 21 in 
August, and 22 in September. About 9 or 10 o’clock, the clouds mostly 
broke away rapidly,.a light breeze springing up at the same time. 
Several hours of very pleasant weather occurred towards noon, almost 
every day. The sun shone forth with genial warmth, the mercury 
rising generally from about 50 at sunrise, to 60 or 65 at noon; but 
when the sun had reached the zenith, the wind rapidly increased, 
coming down in gusts from the hills, which separate the city from the 
ocean, and often bringing with it clouds of mist. But the dampness is 
never sufficient to prevent the elevation of clouds of dust and sand, 
which sport through the streets in the most lively manner. The mer- 
cury falls suddenly, and long before sunset it fixes itself within a few 
degrees above 50, where it sticks pertinaciously till next morning; 
often not moving a hair’s breadth for twelve hours. Many times I have 
examined the instrument on suspicion that some defect had fixed the 
column immovably. The chilling temperature adds to the effect of 
sand and dust. Persons who have business out of doors are seen but- 
toning up their coats or overcoats, and rubbing industriously at the 
various apertures about the face as they hurry through the streets, in 
the worst possible humor. ~ Such weather, at the summer solstice, with 
an almost vertical sun, is pronounced ‘perfectly ridiculous.” 


Mis. Doc. 24 16 
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The mist often increases towards evening, and, when the wind falls,. 
remains all night in the shape of a heavy fos. Sometimes, when the 
sun has been shining brightly, the mist comes in from the ocean in one 
great wave, and suddenly submerges the landscape. In a few minutes 
it may vanish, and give place to the cheerful sunshine. In short, there 
is no conceivable admixture of wind, dust, cloud, fog, and sunshine 
that is not constantly on hand during the summer at San Francisco. 
Not unfrequently you are tantalized with a rainbow at sunset. Once I 
saw a solar rainbow before night in the east, and soon afterwards. 
another bow, in the west, made “by the moon. 

I have already noticed the almost constant prevalence of the west 
and southwest currents. As the sea breezes become established, the 
entire absence of winds from north and northwest is remarkable. In 
the month of May, and in the beginning of June, there were a few 
light breezes from that quarter. But from the 13th of June until near 
the middle of October, a period of four months, there is not a solitary 
observation noted in my record, even of the lightest or most transient 
wind, from north or northwest. I think it probable that the same can- 
not be said of any other spot on the globe, in the north temperate zone. 

The uniformity of the summer weather is occasionally broken by 
the intervention of a few warm and pleasant days, when the wind is 
not high enough to convert summer into winter. Under these circum- 
stances the thermometer mounts to 70 or 75. In the latter spring and 
early autumn months it is warmer. But as soon as the ‘“‘summer” has 
fairly set in, flannels and firewood are in almost constant demand, at 
least until August. 


No one but an actual observer can appreciate the utter impotency of 


an almost vertical sun during a brisk sea breeze. The rays of the sum 
have scarcely more warmth than moon beams. Instead of raising the 
thermometer 30 or 40 degrees, they seldom produce more than ten 
degrees of elevation in the sweep of the wind. 

Such is the ‘summer’ at San Francisco. Everybody complains of 
the chilly winds, the mist, and the dust. If you have nothing to do but 
sit in the house, you are perfectly comfortable. Even for out-door 
employment or exercise, the mornings are almost invariably pleasant. 
The evenings are generally too cool to sit without fire, and the nights 
are never too warm to dispense with blankets. For the purpose of rest 
and sleep, the night in California is perfectly luxurious all the year 
through. With sprinkled streets, the afternoons will lose much of their 
bad character at San Francisco. 

It might be inferred that a climate such as I have described is unfa- 
vorable to health, especially with persons liable to diseases of the 
chest. But the fact is just the reverse. The tone and vigor given to 
the animal frame by the uninterruptedly bracing temperature, appear 
to raise it above the control of inherent tendencies to pulmonic disor- 
ders. I believe the humid and saline condition of the atmosphere 
co-operates in the benefit. But I shall consider this subject more fully 
under a distinct head. 

In all other parts of California, except the region about the Bay of 
San Francisco, the summer is very different. ” Along the coast are 
mists and sea breezes, but the winds are moderate ae not so chilling. 


| 


| 
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Inland, they do not extend beyond the barrier of hills which skirt the 
coast. A distance of fifty miles in any direction from San Francisco 
brings you into a different climate. In a southeast course, towards 
San José, you escape the winds and fogs of summer by travelling 
twenty or thirty miles. Even in Contra Costa, directly across the bay, 
they are less severe, though the trees show, by their semi-prostrate 
attitudes, the direction of the prevailing atmospheric currents. 

The general principles on which depend the diurnal currents of air, 
which set in from sea to land, are well known. ‘The land being more 
heated than the ocean by the sun’s rays, the superincumbent heated 
air r'ses ina steady column. Its place must be supplied from some 
quarter, and the colder and denser air of the ocean accordingly flows 
in, constituting a sea breeze. Independently of this, we have the 
universal westerly current, coinciding in its course and tending to add 
strength and constancy to the sea breeze, while the topographical fea- 
tures of the Bay of San Francisco, and the region of country bordering 
on it, enhance the effect. These several causes combined will explain 
the extraordinary constancy and force of the westerly winds at this 
point. 

The importance of these winds, in connexion with the climate of 
San Francisco, has led me to dilate much more than [ intended in 
taking up the subject. ‘There are other incidents of the climate yet to 
be considered. 


No. 4.—RAIN, STORMS, CLOUDS, AND MISTS. 


Mining and agriculture, the leading interests of California, are inti- 
mately connected with the distribution of rains. The absence of rain 
during one portion of the year, and its profuse supply during the 
_remaining period, a phenomenon which maintains through a great 
extent of the western cuast of the American continent, gives the subject 
additional interest as connected with meteorological science. ‘These 
considerations induce me to enter into some details which may prove 
beneficial, although they may possibly not be so interesting to every 
class of readers. The prevailing idea of mists and fogs, and the rela- 
tion of the climate to health, furnish additional reasons for some degree 
of minuteness in the investigation. 

The subjoined table presents the following details, for each month, 
from December, 1850, to March, 1852, inclusive of both months. 

Ist. column. ‘The number of days on which rain fell. 

2d. The quantity of rain in inches. ! 

3d and 4th. The proportion of clear and cloudy weather. 

oth. The number of days clear, or nearly so, from sunrise to sunset. 

6th. The number of days entirely cloudy, from morning to night. 

7th, 8th, and 9th. The number of days misty in the forenoon, in the 
atternoon, and in the evening. 
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Months. 3 a oe Ss, | os os Z Fs a 
a 5 "8 oS o3 ge Le ee ant, = 
B a a ees irs eo)/*) aay ee yee 
a S 3 = = a = = 
1850. 
December....... 4 L15 22 9 17 3 4 2 2 
1851. 
JaMUAaryyevele/ete «2's 4 0.65 24 7 12 I 8 3 5 
February........ 4 0.35 23 5 14 1 4 1 2 
IMVane line rcfalsietsye,e:e 9 .88 20 1 9 3 2 i it 
mle Wa staves sie 8 1.14 20 10 10 3 3 1 1 
IVEY Steieyalsio/ejeie\eeie 3 0.69 23 15 | 1 0 0 2 
AUN! Ie'e afe%e's leis 6.6 0 20 10 10 il 0 3 6 
VUllivicrasiele'ets oce's « 0 20 1 9 0 I 6 19 
INU USE « (5/0/6)0,0! 04« 1 0.02 21 10 10 1 0 2 9 
September...... 2 1.00 23 -7 ie 0 2 ] 2 
October's... 2. '.</5 2 0.18 26 5 15 0 2 1 3 
November....... 5 2.14 23 7 13 2 2 2\ 4 
December....... 15 7.07 19 12 10 5 1 0 0 
1852. 
Januarys . ./s/eleis 4 0.58 23 8 13 | 0 6 1 2 
Febr uary.. feeretsvele te 4 0.12 21 8 5 2 | 5 0 0 
Marchi s/ctavereis=ve/5 14 6.40 19 12 3 4 2 0 0 

















It appears that the quantity of rain in the year 1851 was a small 
fraction over 15 inches. The annual quantity in the Atlantic States 
varies from 35 to 60 inches, with an average of about 45 inches. The 
driest season there gives more than double the amount exhibited in the 
foregoing table. So small a quantity as 15 inches falling in one year 
would be a terrible calamity to our Atlantic neighbors. It would 
involve the entire country in embarrassment, bankruptcy, and famine. 

The winter of 1850-51 was remarkably dry. Throwing it aside, 
and taking the year from the Ist of April, 1851, to the 1st of April, 
1852, so as to include the rains of the following winter, we have 19.84 
inches. I presume this figure is not very far from the mean of a series 
of years. But it is still much below the annual supply east of the 
Rocky Mountains. 

It is well known that tropical countries have the most abundant 
rains, and that the quantity diminishes as you go northward. This is 
the general rule. On examining the records in my possession, scattered 
through a variety of publications, the smallest annual fall of water that 
I can find distributed in the Atlantic States or in the valley of the 
Mississippi, is at Burlington, Vermont, on the eastern border of Lake 
Champlain. The mean for a series of 13 years was 32.24 inches, and 
the least quantity in any one year was 26.35 inches, in 1849. In 
making these statements, the snow reduced to water is always included. 


According to my own register, kept in Wilmington, Delaware, from | 


1827 to 1843, and at Philadelphia from that time till 1850, the least 


annual fall of water was 38.70 inches, in 1837, and the greatest 66.87 | 


inches, in 1831. 


The latter is an extraordinary supply for the middle States, but it is | 
exceeded in the southern and southwestern sections of the country. It | 


appears by a table published in the reports of the Patent Office, that 


there fell in Union county, Arkansas, latitude 33° 18’ north and longi- 
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tude 16° west of Washington, in, the year 1850, not less than 81.37 
inches. And this is not the maximum quantity in the southern tier of 
States. 

Whether the rains in other parts of the State correspond in quantity 
with those of San Francisco, I am unable to say. I have taken 
measures to obtain exact information concerning this and other depart- 
ments of the meteorology of California. But the only data of importance 
at present in my hand, consist of a journal for 1850 and 1851, kindly 
furnished me by Dr. R. V. Abbott, of the United States army, kept by 
him at Camp Far West, in the northern part of the State, latitude 39° 
20’ north, longitude 121° 18 west from Greenwich. From this record 
is taken the tollowing account of the rain in each month of those years , 





1850. 1851. 
A rEAanNT ce) A Pbina Nt Te UNE Pa Sbds Aip A 6.71 inches. 2.06 inches. 
Meoruary, the BSS ie 22 Yee COs LG as 
Mueamecines Mace OTL Cay SY Pees Tues i deg ON Lug rN cs HipG™» 6 SAAS 
EANp ane sec ale at Gs ro Nay DUM oe PAN y 88 3d. OGt (es 
ASME tryee eens MN) NASON TRULY SPL EE 208 RR 0.00 « 0.86: 
aurea Miner ee SOL: EF! CNS EE Siac MEE | ed OL00 i-rhies OLOO: xe 
Realy eae SP OL ae OU eo asd eS Se oe OOO. ves O00 0/6 
RAIA SE ENE S tM See BS BT as etl O00) wes OLOO# 50s 
ME PMeMDEE SS CE PG 2 aie IG 2,000. 69 Oss Onan ac 
Dieta ere kr s  EE s Sea lel pe aE MODs 0.10 * 
PWiawermineri be icre hal ius ib ES ee Be ey QAM aie TSG ps 
PDecemmoer ahs SAL Ss Bs NS oh bk 200", 4t 663) 
IR Coleg ess iced SRST NS di AE) V2 CT te LES 20.37 19.57 








Thus it appears that the quantity which fell in San Francisco, in the 
year ending April 1, 1852, and which I have assumed as the proba- 
ble annual mean, viz: 19.34 inches, corresponds very nearly with the 
annual supply for two years at Camp Far West. 

In the two winters, or rainy seasons, embraced in my table, there 
were but four days on each of which the quantity reached one inch, 
viz: November 8, 1851, 1.50 inches; December 22, 1851, 2 inches; 
March 6, 1852, 1.20 inches; and March 8, 1852, 1.15 inches. These 
quantities bear no comparison with the rains of the Atlantic States. In 
almost every month of the year there are rains in that region from | to 
3 inches in depth. The greatest quantity in a day at San Francisco 
was 2 inches. The heaviest rains at Wilmington, in each year, from 
1830 to 1840, were as follows: 1830, 2.70 inches; 1831, 3.00; 1832 
2; 1833, 3.35; 1834,.5:10; 1835, 2.70; 1836, 3.80; 1837, 2; 1838, 
3.60; 1839, 3; and in 1840, 6.75 inches. 

The last noted rain, in 1840, was nearly equal to the greatest monthly 
fall at San Francisco. That of 1834, being upwards of five inches, fell 
in the space of two hours. Compared with deluges such as these, the 
rains of California are but gentle showers. 

The winter of 1849-’50, according to the representations of those 
who then resided here, was a season of continual ourpourings, not 
excelled since the forty days and forty nights of primeval times. They 
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tell us the water came down not in drops but in streams, and that the 
streets of the city were converted into flowing rivers and fathomless 
quag-mires. The tubs and casks that were left out at night were 
always found full and overflowing next morning. Unfortunately, there 
was no rain-guage to verify these statements. Doubtless the rains 
were copious at that time, probably much more so than since. But the 
doleful traditions respecting them may be referred in part to the 
absence of comfortable defences against the elements. The early settlers 
had to reside in tents, or beneath cribriform roofs, and tread in 
unplanked and submerged paths. These circumstances magnified and 
multiplied the falling drops, and penetrated the sufferers with indelible 
hydropathic impressions. Hence the rainy winter of 1849-50 is 
uniformly dwelt on with great pathos and eloquence by those who 
endured it. 

The question may i arise, Whether the floods that occurred in March, 
1852, did not require a larger supply of rain than fell at San Francisco. 
But those who have not investigated the subject can form no adequate 
idea of the immense quantity of water requisite to make an inch of rain. 
Let us suppose the river Sacramento to drain a surface of one thousand 
square miles, and the channel at Sacramento to be 200 yards wide. 
Through this channel let one inch of rain be required to drain off in 24 
hours, with a current of four miles an hour. It is easily calculated that 
one inch of rain, falling on a surface of one thousand square miles, 
would, under such circumstances, raise the river eight feet and keep it. 
at that height 24 hours. 

The presence of a few inches of snow, with the subjacent earth tro- 
zen, so as to prevent it from imbibing, will greatly enhance the diluvial 
effects of even a moderate rain. The snow, first absorbs the water and 
retains it until fully saturated, and then the entire mass rapidly liqui- 
fies and flows off. This was the case in the freshets that were precipi- 
tated from the mountains and hills of Californiain March last. One of 
the most destructive floods that ever occurred in eastern Pennsylvania 
was occasioned bya warm rain of less than two inches, which fell when 
the ground was frozen and covered with three or four inches of saow. 

It is one striking feature of the winter of California, that when the 
weather puts on its rainy habit, the raim continues every day for an 
indefinite period; and when it ceases, there is an entire absence of rain 
for a long time. Thus, after three days of rain in the first week of 
December, 1851, the sky was perfectly clear for 13 days. ‘Then, be- 
ginning with the 19th, rain fell every day for 15 days, or until the end 
of the month. After this it continued clear for hearly two months, 
there being but four slight rains in January, and two in F ebruary, until 
the 25th of the latter month, when the rainy diathesis again developed, 
and rain fell daily for 12 days. After the LOth of March, there were 
but four rains for more than a month. 

There appear to be two rainy seasons, rather than one—something 
like the early and later rains of Palestine. The one takes place in the 
latter part of November or December, when the sea winds relinquish 
their sway, and the other in March, when they are about to resume 
their authority. Between those periods there is an interregnum of dry 
weather. 
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_ By adding together the number of rainy daysin December 1850 and’51, 
and so of the corresponding months of the two seasons, the two rainy 
periods and the intervening period of drought are rendered more con- 
spicuous. 


December 1850 and’51. Days of rain, 19, quantity 8.23 inches. 


January 1851 and’52. se 8, “ 1.23 “ 
February 1851 and’62. 6 8, ee 0.47 6 
March 1851 and 752. 66 23, a 8.28 se 


Thus in the four months embracing the early and later periods in the 
two seasons, there were 42 days of rain, and 16$ inches, while in 
the four intermediate months there were only 16 days of rain, and 
rather less than one inch and three quarters ! 

Dr. Abbott’s journal, at Camp Far West, exhibits the same thing, 
though to a less extent. In that locality the early rains were continued 
into January. But February was a dry month. That the rule is gen- 
eral from year to year, the data are not sufficiently extended to war- 
rant me in declaring; but the facts evidently tend to that conclusion. 
I am informed that the month of February was dry, in the memorable 
winter of 1849-’50, at San Francisco. 

There were 53 days of rain in 1851, at San Francisco, and at Camp 
Far West, 62 in 1850, and 68 in 1851. In the Atlantic States the ave- 
rage number of days of rain in the year is about 100. 

The average quantity of water for each day of rain at San Francisco, 
during the period embraced by the table, was about one fourth of an 
inch. At Camp Far West it was something more. The average in 
the Atlantic States is about twice that amount. 

The rains in Calitornia are extremely irregular, falling almost inva- 
riably in showers. A settled and uniform fall of rain for twenty-four 
hours, or for even twelve hours, would be a strange occurrence. The 
southeast storms are the longest, but they seldom last many hours ; or 
at least the rain does not, though the wind may continue. It seldom 
rains for two consecutive minutes with uniform rapidity. Often, in the 
space of one minute, there are several distinct showers. The sun 
breaks forth frequently in the midst of a shower, and directly the sky 
is almost clear. Presently, when you have no suspicion, you hear the 
rain on the roof with the suddenness of a shower-bath. ‘These extem- 
poraneous outpourings come from the west, and are always transient. 

The night is more favorable to rain than the day. No matter how 
dense the clouds, how fair the wind, and how resolute the barometer 
in its promise of falling weather, the sun rarely fails to break up the 
arrangements towards noon, and to tumble the dense vapor into con- 
fused masses. I am informed by Robert Lammont, Esq., who was en- 
gaged in grading the streets of the city in the pluvious winter aforesaid, 
that the men in his employ were forced to suspend their labors for only 
four entire days in the whole time. 

The entire season, with all itsrains, isreally delightful. [tis not winter, 
but spring. The grass starts, and the flowers begin to blow on the hills 
as soon as the early rains have moistened the soil. In January nature 
wears her green uniform, studded with floral jewels. As spring ad- 
vances the blossoms increase in variety and profusion, until their yellow 
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carpeting shows on the hills at the distance of five miles. With the 
drought of June comes the winter of vegetation. 

I have something more to say in regard to the course of the winds 
and clouds during rain, and on the subject of mists and dews. 


No. 5.—RAIN, STORMS, CLOUDS, AND MISTS. 


In my last article I inquired whe'her moderate rains, such as have 
fallen at San Francisco, would be adequate to the production of the 
floods of last March; and I stated that a single inch of rain, poured into 


the river from a surface of 1,000 square miles, and forming a current of 


four miles an hour, would raise the river at Sacramento to eight feet, 
and keep it at that height 24 hours. When we consider that the Sacra- 
mento really drains something like 15,000 square miles, before reaching 
the city, we find no difficulty in accounting tor the freshets without sup- 
posing an extraordinary fall of water. In the five days from the 5th 
to the 9th of March, there fell five inches of water at San Francisco. 
Suppose the same quantity throughout the State, and four fifths of it to 
sink into the earth, the remaining fifth, equal to one inch, running off, 
and requiring an entire week in the drainage. With a channel at Sa- 
cramento 200 yards wide, and a current of four miles an hour, the river 
would be raised seventeen feet, and kept at that height a whole week! 
With these data in mind, there is no difficulty in comprehending the 
great effects of even moderate rains in producing freshets, especially 
when the melting snows add to the supply. 

The table contained in my last article shows that thenumber of days 
entirely or nearly clear, from sunrise to sunset, in the year 1851, was 
134. This is not very different from the Atlantic States. At Phila- 
delphia the number varies from 100 to 140, with an average of 125. 

Owing to the many days that are partly clear, the number entirely 
clear does not present a criterion of the proportion of clear weather. 
By taking also into consideration the days that were clear in part, we 
find, as the table exhibits, the proportion of clear weather to cloudy, in 
the year, to be 262 to 103. The ratio at Philadelphia is about 220 to 
145. 'The sky is therefore less clouded at San Francisco than on the 
Atlantic border. 

I have already noticed the inconstant character of the clouds, the 
sky being seldom completely clouded for 12 hours, even in the rainiest 
period. The number of days in the year entirely cloudy, from the 
rising to the setting of the sun, was 18. At Philadelphia 50 is a very 
low number, and there are often 75. Seldom does any month of the 
year elapse in the Atlantic States without one or more days perfectly 
cloudy. At San Francisco there were but three such days in the six 
months from May to October. On most of the 18 days set down as 
entirely cloudy, the clouds were at times sufficiently broken to render 
the sun visible. It is an extraordinary circumstance for the sun to 
make his day’s journey without showing his face. 

The chilling mists of summer, conspiring with the wind and dust, 
leave on one’s mind impressions not the most agreeable or evanescent} 
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but, after all, the weather is not so misty as might be supposed. By 
referring to the table given in my last paper, the misty weather appears 
to have been distributed as follows, in the fgur seasons of the year: 


WV nite ese Nec = 13 mornings, 5 afternoons, 7 evenings. 
OPIN Oreos. & - (2 = 9 do. 3 do. 4. do. 
UII aoe eral ace do. alg do. 34 do. 


Ani tianeae ete aos HO do. 4 do. 9 do. 


It should be noticed that the mornings were seldom misty for more 
than an hour or two after sunrise, and the afternoons not often misty 
throughout. The mist generally comes in detached clouds, driven by 
the wind, and sometimes in a universal stratum. Nearly always 
gravitates seusibly towards the earth, in the form of a very fine a 
occasionally wetting the surface. 

In the entire year r there was mist on 27 mornings, 21 afternoons, and 
45 evenings. At Philadelphia the average is about 20 mornings, 5 af- 
ternoons, all 10 evenings. 

The tendency to the production of mist reaches its height in July. 
There were 19 foggy evenings in that month. ‘The winter months, 
however, were most productive of mist in the morning. In the summer 
months there was but one foggy morning. 

I now come to speak of the direction of the wind and clouds during 
the rains. In the sixteen months ending with March, 1852, and conse- 
quently embracing the greater part of two rainy seasons, there were 79 
days on which rain fell, with the wind as follows: 

East 0, northeast 2, north 2, northwest 6, west 8, southwest 17, south 
20, southeast 24. 


Or, the classification may stand thus: 


pacha ncEWOnIMe ast sche chiar ots RU Saas Se Ts 2 
INGrihitaMmaamOnumwest 22s Sees Cts es Dees a a eae 8 
WHEStanGmsOuin Wests f. 2. Joebe SS CM bet et 25 
South ang southeast. Ged. OS lace cee Spee eat ory 2 ka 44. 


Thus, from east and northeast, emphatically the ramy quarter in the 
Atlantic States, there was scarcely any rain. More than half the rains 
came from south and southeast. The rainiest point is in a direct line 
with the southern coast, or about south-southeast. 

The easterly storms, which form so prominent a feature of the Atlan- 
tic climate, are unknown here. There is nothing that bears a resem- 
blance to them. ‘The rains from southeast are often attended by high 
gales, which extend over a large portion of the western coast of North 
ee ica. and inflict some injury on shipping. But these gales are less 
violent than the most severe easterly storms of the Atlantic coast. 

The direction of the cloud producing the rain is often of greater im- 
portance than that of the lower atmospheric current. There are mostly 
two strata of clouds, the lower concurring with the wind on the earth’s 
surface, and seldom supplying rain, and “the higher, which is the true 
rain-cloud, varying in its course from the lower, “and sometimes having 
the very opposite direction. 
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In the 67 rains which furnished an opportunity of observing the upper 
cloud, its course was as follows: 


Northeast (2.382 ee2 Be ST ED ATOR Bie PE at 
INGE anoemOnmNTest: foe aes LL ee oe a”. Lo re 7 
Bei Sh nS acy Ci AA Es sls 7s Pu ph 16 
Souummecten s boc. 2S ek epee eee ee 23 
SO ca hein ac ee ice etch Mee ei <a ee eee eee 14 
SUMMER i Oc ke 3 ee eee ae ee eee 6 


These resuits concur with observations made in the Atlantic States, 
showing that the higher strata of atmosphere which sweep northward 
from the equatorial region, saturated with aqueous vapor, are the prin- 
cipal source of rain in the temperate latitudes. 

In the following table is recorded the number of days in each month 
on which clouds were observed in the lower and higher strata of atmo- 
sphere, the first column referring to the lower clouds, and the second 
to the higher. In the other columns is noted the direction of the higher 
clouds, as far as observed. The direction of the lower clouds, which 
mostly move with the wind near the earth’s surface, is omitted. 


















































Months. Toe eget N. [NOES BSE SPS Wal! Wien 

| | | 

1850. | 
December.......... 17 D3 a || stezerets |sic srs\oie| We eistels 4 ANT || Sarstetels |) A eretaletota 

1851 | | | 
SAMMUT! eiale cloq siaie'e LSS NMOS TTISS Sess lalacrars eee totiaerereseee 3 6 dO, Pale koes 
Hebrearyaces sass 5 0,0 WD QL eeeeecn eee eslereees iniateletels 3 geht ad 7 
Wier Chis tokasrce tae’ as stele DAE | SOS le sereteols ateveterelorcievatere| steteleters 4 Sees 3 
ATs ees ots oe stsie [eam se aa Dainese BOW eicduem LBs iuueell 1 
INT eV ghecceletserete tee c'si acct | 26 DAT Holahs evs 1 Ml setelaole 3 RSM sjoreretal s 2 
Fame eset dasa DB 1S uigedeteemeen Nini MA Tes BN Pape 
Mtallivgctazerersstarsieisiels. cvers 28 Sill Halters (ovs|cteteretetal ctoterote] > 1 1 A \etereletous 1 
MAUS Utero sis erat steie/s s 298 17 Lait aval are ole otal stetareusislasteretete 2 TA iid tpt elescerete 
September.......... OOF | Dds sihresraca tlersleie tletese seine remietere 1 8 | TR her atae 
Octoberisaces cease Di | AD ee ae I ey are pee Serer enexe ere 6. ens 5 
November.......... | 20 eta es level ofatere Lhe eS 2 4 7 
December sites cree. 19 31 neteee Ziad etelalete 5 5 7 4 7 

1852. | | 

January van 2 ctsrsiseiee 2 O'), O0). Neng 19. ee aera 4 1, wi aay 7 1 
Mebruary:: =<. ceriner 21 Qin eke 4 1 Poy) ALM ereaetes 10 3 
IViarchi; siree'etcsersbeeietats 28 Biv Aer levele tpt eteteterare| s sie sales aa 11 | 4 2 
Totals secre eeieeee PTO. seat Go) Ol | ad De ee 








The higher cloud was, in the majority of cases, a light cirrhus, often 
very partial, or seen only in the horizon, and composed probably of 
congealed vapor, at an elevation of two or three miles. In other cases 
it was a cirro-cumulus, or a nimboid-cumulus. In almost every 
month of the year, even during the dry season, the clouds put on the 
appearance of rain and then vanish. It is evident that the pnenomena 
which produce rains in other climates are present in this, but not quite 
in sufficient degree to accomplish the result, except during the rainy 
season, and then only by paroxysms, with intervening periods of 
drought. 

The table shows the presence of an upper cloud on 260 days of the 
year 1851, and a lower cloud on 278 days. The lower cloud was 
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deficient most frequently in the rainy season, but present almost daily 
in the dry season. The upper cloud was most wanting in the dry 
season, especially in July. 

The higher currents of the atmosphere, as indicated by the clouds, 
pursue the same general course as in the Atlantic States. They show 
the prevalence of an almost constant stream from the tropical regions, 
traceable to the action of the sun, which heats and rarefies the air 
within the tropics, and causes it to ascend and pour over towards the 
poles. Starting northward, the current comes over portions of the 
earth having a slower rotary motion, and is thus deflected from a due 
north course, becoming a southwesterly instead of a south current. 


No. 6.—REVIEW OF THE WEATHER FOR THE YEAR 1853. 


The first part of January was cloudy and rainy, but after the 11th 
the weather was mostly clear and charming, only one rain occurring 
in the last two weeks. ‘The lowest temperature was 41, and the 
highest 62. The mean at sunrise was 474 and at noon 563. The 
prevailing winds were very light from north and northwest. There 
were nine days entirely clear and four days entirely cloudy. January, 
1852, was colder, having five mornings below 41; January, 1851, was 
much colder, having thirteen mornings below that point. Both these 
months were dry, scarcely any rain falling. But the first two weeks 
of January, 1852, were rainy ; the remainder of the month dry. 
Sacramento city was drowned on the first of the month. In January, 
1851, there was three-quarters inch of rain; 1852, half inch; and 1853, 
four inches. 

February, for the first three weeks, the weather was superb. Up 
to the 21st there were no less than seventeen days entirely clear. In 
the last week there were four rainy days, but in the whole month only 
one day was entirely cloudy. The temperature was delightful, the 
means at sunrise and noon being 48 and 60. The coldest morning 
42, and the warmest noon 67. The prevailing winds were from north, 
northwest and west, and most light. The hills were covered with 
flowers. In February, 1852, there were four mornings colder than in 
this month, and in 1851, thirteen colder mornings. February appears 
to be always a dry month. In 1851 there was one-third inch of rain ; 
in 1852, half inch; in 1853, one inch. 

March was mostly a pleasant month, with several moderate rains 
towards the middle, and three days of heavy rain in the last week. 
The prevailing winds were from west, northwest, and north, with an 
increasing tendency to west, and increasing force. The minimum 
temperature was 41, and the maximum 77; mean at sunrise 494, and 
at noon 62. The first week of the month was very warm. On the 
15th, Mount Diablo was covered with snow, as mostly happens 
towards the end of March. There is commonly considerable rain in 
this month. In the dry winter of 1851 there was two inches; in 1852, 
six and a half inches; in 1853, five inches. 

April was a pleasant month, with winds generally from west and 
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northwest, and frequent light sea breezes. ‘Temperature agreeable, 
varying from 46 to 56 at sunrise, and from 59 to 75 at noon; means 
at sunrise and noon 52 and 65. The heaviest rain for several years 
fell on the night of the 16th, viz: upwards of three inches in twelve 
hours. The only thunder of the season occurred during this rain. 
April mostly gives us some days of rainy weather. In 1851 an inch 
of rain fell; in 1852, only quarter of an inch; in 1853, five inches. 
The coldest morning was 46.° In 1851 there were five colder morn- 
ings, and in 1852 eighteen. Dry and cold weather go together in our 
winters. 

May was generally warm and pleasant; the coldest morning being 
47 and the warmest 62, while the coldest noon was 61 and the warmest 
Sl. The means at sunrise and noon were 534 and 68. The wind 
settled in the western quarter, and increased in force, though not 
offensively high. There were several slight rains, with a large portion 
of cloudy and broken weather. The clouds always give their parting 
blessing:in May. In 1851, there fell three fourths inch of rain; in 
1852, one third inch; and in 1853, one third inch. 

June was uncommonly warm; the mercury ranging from 49 to 60 
at sunrise, and from 60 to 84 at noon. The sea winds were constant, 
but not often fraught with mist. The sky was unusually clear for 
summer. 

The weather of July was uniform; varying in temperature at sun- 
rise from 50 to 55, and at noon from 63 to 78. The means at sunrise 
and noon were 524 and 68. Cloudy and misty weather prevailed, and 
there were but four days of clear sky trom sunrise to sunset. 

August was a cloudy and misty month; but less so than July. Its 
temperature also was very uniform, ranging at sunrise from 51 to 56 
and at noon from 63 to 76. The means at sunrise and noon were 5d 
and 67. 'The sea winds, though constant, were not often high. 

In the three summer months of 1851, there were four misty morn- 
ings and 33 misty evenings; in 1852, 7 mornings and 27 evenings; 
and in 1853, 15 mornings and 36 evenings misty. 

September was rather pleasant, affording one or two days really hot. 
The morning extremes were 50 and 60, and the noon extremes 63 and 
88. The sea winds continued their daily visits with diminished force ; 
and there was much cloudy and broken weather, with two small rains 
near the middle of the month. The means at sunrise and noon were 
55 and 70. September usually brings a day or two of light rain. One 
inch fell in 1851, a few drops only in 1852, and the eighth of an ine 
in 1853. 

October was, as usual, warmer than several of the previous months. 
The coldest morning was 49 and the warmest 64; the coldest noon 60 
and the warmest 85. The means at sunrise and noon were 544 and 
71. During this month the sea winds began to give out. The sky 
was generally fair; and one slight rain fell, amounting to 1-10 inch. 
In October, 1851, there was 2-10th inch; and in 1852, three fourths 
inch. 

November placed the usual embargo on the sea winds. ‘The tem- 
perature was moderate—a few slight frosts occurring. The coldest 
morning was 44 and the warmest 59; the coldest noon 55 and the 
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warmest 73. The means at sunrise and noon were 51 and 63. There 
was much cloudy weather, with occasional moderate rains. The pre- 
vailing winds were from west and south. The first southeasterly 
storm, in °51, was on the 8th; in ’52, on the 13th; and in ’53, on the 
16th. Quantity of rain in the three years, respectively, 2 inches, 5$ 
inches, and 14 inches. 

December was more pleasant than common. ‘The coldest morning 
was 40 and the warmest 54; the coldest noon 50 and the warmest 69. 
The means at sunrise and noon were 46 and 574. Hoar frosts were 
frequent; but the cold was not sufficient to injure vegetation. A 
copious rain fell on the 10th, and several light rains at other times. 
Prevailing winds from north, northwest, northeast, and south. Thun- 
der was heard on the 10th, for the second time in the year. In De- 
cember ’50, there fell 1 inch of rains ’51, 7 inches; 752, 12 inches— 
the greatest quantity in any one month for three years and more 3 in 
753, 2 inches. 

The summing up for the year 1853 exhibits a mean temperature of 
514 at sunrise, and 65 at noon, which is warmer by two degrees than 
either 1851 or 1852. The lowest point reached by the mercury was 
40—or eight degrees above the freezing point. The extreme of heat 
was 88. In 1852, the extremes were 35 and 98; in 1851, 30 and 84; 
and in December, 1850, the thermometer fell as low as 28. The 
amount of rain in each month of 1853 was, in round numbers, as fol- 
lows: January, on eight days, 4 inches; February, four days, 1 inch ; 
March, six days, 5 inches; April, eight days, 5 inches; May, three 
days, $ inch; June, July, and August, none; September, two days, 
$ inch; October, one day, 1-10 inch; November, eight days, 1 inches ; 
December, six days, 2 inches; making, in the year, forty-four days on 
which rain fell, to the depth of 19 inches. In 1851, there was rain on 
fifty-three days—quantity, 15 inches; in 1852, on sixty days—quantity, 
254 inches. From the first of January, 1853, to the dry season, the 
quantity was 164 inches; and from the dry season to the end of the 
year, 34 inches. The last rain of the spring was May 24th, and the first 
of the autumn was September 15th. The hills began to look green in 
the last week of November, and at the close of the year at least thirty 
species of plants were in bloom around the city, some of them the 
lingering flowers of summer, and a few the products of a new growth. 
There were two small specimens of thunder during the year, none of 
the aurora borealis, and a considerable sprinkling of meteors in the 
second week of August, and also in the fourth week of November. 
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No. 7.—THE WEATHER OF FEBRUARY, 1854. 


The subjoined figures will enable the reader to compare this month 
with the corresponding months of 1851, 1852, and 1853: 











1851. 1852. 1853. 1854. 
Mean temperature at sunrise......-- 41.97 45.69 48.18 A7.93 
Mean temperature at noon...-..-+e- 60.03 60.41 60.07 59.21 
Mean temperature at 10 o’clock p. m..| 43.64 49 .59 | 51.00 49.07 
Monthly temperature.....+...eeeees 51.00 53.05 | 54.13 5a sol 
Maximum... .cccccccccssescssecces 71.00 65.00 67.00 69.00 
Minimum... ....eesecccccrccccceees 33.00 40.00 42.00 38.00 
FRANC o.cks\ecfaleyeiolaniole sie cele stele /ec’als\e'el¢ 38.00 25.00 25.00 31.00 
Clear, (proportion, ).. «00 c2eseceee 23 days. 21 days. 22 days. 15 days. 
Cloudy, (proportion,)......sseesees 5 days. 8 days. | 6 days. 13 days.- 
Whole days clear. ........ecccesees 14 days. 5 days. | 17 days. 5 days. 
Rain ON ..cccccscccccrecccccccscess 4 days. 4 days. 4 days. 13 days. 
Quantity... cccrccccerscivesrescescs 0.35inch. | 0.12inch. | 1.16inch. | 8.41 inch. 
North and northwest winds..........| 9 days. 6 days. 10 days. 8 days. 
Northeast and east winds ..........-. 2 days. 3 days. 1 day. 2 days. 
South and southeast winds.......... 5 days. 4 days. 8 days, 8 days. 
Southwest and west winds.......... 12 days. 16 days. 9 days. 10 days. 
ENTe Winds 2). aisle 0's lo'sic ete's'e 0! civis aiels O days. | O days. 0 days. 1 day. 





The temperature of the month was about the medium standard. At 
sunrise it was not nearly so cold as 1851, but at noon it was rather 
below either of the other years, owing to the large number of cloudy 
and rainy days, which are apt to be cool at noon. On three or four 
mornings there were slight frosts. In the middle of the month, and 
again on the 28th, the coast mountains were seen covered with 
snow, as they mostly are when the rains at this point are accompanied 
with a temperature below 50. The most extraordinary feature of the 
month was the quantity of rain. February is usually a dry month, 
but this year it was the exact reverse. In February, 1851, the quan- 
tity was 0.35 inches; February, 1852, 0.12 inches ; February, 1853, 
1.16 inches ; making in three months an aggregate of 1.63 inches, or 
less than one-fifth of the supply for the month just past. In the three 
years just mentioned, the greatest monthly supplies of rain were as 
follows: December, 1851, 7.07 inches; March, 1852, 6.40 inches ; 
November, 1852, 5.31 inches ; December, 1852, 11.90 inches ; April, 
1853, 5.05 inches. Thus it appears that February of the present year 
exceeded any other month in that period, except December, 1852. 

Up to the first of March, the quantity of rain since the dry'season 
was 16.26 inches. At the same date in 1851, the quantity was 3.40 
inches 3 in 1852, 11.11 inches; and in 1853, 23.28 inches. ‘The rains 
of this winter, therefore, though much greater than those of 1851 and 
1852, have been but little over two-thirds of last winter’s supply at 
this date. Subsequent to this date in 1851, and before the dry season, 
rain fell on twenty days, quantity 3.71 inches; in 1852, on eighteen 
days, 6.89 inches ; in 1853, on seventeen days, 10.18 inches. From 
these data we may infer that our rains are by no means at an end. 


| 


| 
| 


THE SMITHSONIAN INSTITUTION. 255 


Owing to the cold and wet weather, vegetation is very backward, 
having scarcely moved since the first of January. On the 15th of 
February, 1852, I found sixteen species of plants in bloom on the hills 
west of the city; and on the 22d I gathered forty-three species on a 
walk to the fort at the entrance of the bay. Last year, also, the coun- 
try was covered with flowers in February. But this spring scarcely a 
flower has made its appearance. The spring of 1851 was equally 
backward, on account both of cold and of drought. 


No. 8.—THE CLIMATE OF SAN FRANCISCO FOR THE YEAR 1854. 


The year began with very fine weather. On the fifth was a severe 
norther, which damaged the shipping in the harbor. A few cold morn- 
ings followed, and on the 12th the rains set in. From that date to the 
24th, rain fell on nine days to the depth of four and a quarter inches. 
The rains were cold and several times accompanied with hail, and 
snow covered the distant mountains. The coldest weather on my 
record was at this time. On the 19th, 20th, and 2l1st, the thermometer 
stood at 31, 25, and 31. At noor on the 20th it rose no higher than 37. 
The mud was frozen solid so as to bear the heaviest wagons. Of 
course, the oldest inhabitant had never seen the like. In December, 
1850, it was nearly as cold, the mercury then falling to 27. The 
month wound up with a few very warm days. The mean temperature 
at sunrise was 42.26, at 9 a. Mm. 45.71, at noon 54.23, at 10 p.m. 45.26, 
being the coldest month on my book; that is, smce the winter of 1849- 
50. The greatest heat was 69, and the extreme of cold 25. The 
prevailing winds were north, northeast, and northwest. 

It should be mentioned, as a rare phenomenon, that hail fell on the 
morning of the 15th so as to cover the ground and to lay for an hour. 
In the es of 1849-50 the ground was covered with hail or snow 
in like manner. 

February was rather warm. ‘The mean at sunrise was 47.93, at 9 
a. Mm. 50.86, at noon 59.2], and at 10 p.m. 49.07. The extreme of 
heat was 69, of cold 38. Rain fell on no less than thirteen days, and 
in the quantity of 8.41 inches—the greatest quantity in any month on 
my record, excepting December, 1852, when there was nearly twelve 
inches, ‘This is the more remarkable as February is usually a dry 
month. On the 12th, hail fell in a heavy shower so copiously that it 
could be gathered by the bucketfull where it collected from the roofs. 
The prevailing winds were from west, south, northwest, and north, in 
the order named as to frequency. Our high wind occurred from south- 
southeast. 

March was of moderate temperature. The mean at sunrise was 
47.23, at 9 a.m. 52.06, at noon 60.97, at 10 vp. m. 49.45. The extreme 
of hehe was 72, of cold 38. Rain fell on ten days 3.17 inches—a 
moderate supply for March. Most of the rain was during a cold storm 
on the 13th, 14th, and 15th, the wind blowing moderately part of the 
time from northeast, which is a rare Hireetion for a rain wind. The 
westerly winds increased in frequency, as usual in this month. Those 
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from south, northwest, and north, divided among them one half the 
month. There were no high winds. 

The warmest April oa my book was that of 1854. ‘The mean at 
sunrise was 51.10, 9 a. m. 59.83, noon 68.43, 10 pe. m. 52.90. The 
extreme heat was 83, of cold 45. Rain on 6 days, 3.31 inches, nearly 
two inches of which fell on the 28th,—the last rain of the season. The 
sea breeze came nearly every day, though with moderate force. On 
10 days the winds were from other quarters than west. During this 
month the hills and fields assumed the gorgeous array of flowers which 
marks a California landscape in the spring. 

May was a very unpleasant month, cold and windy, olten cloudy 
and threatening rain. On one day only was there rain, and then but 
two-hundredths of an inch, in the form of mist. The mean tempera- 
ture at sunrise was 48.95, at 9 a. m. 59.00, at noon 64.61, at 10 p.m. 
50.68—being three degrees below April. The mercury rose no higher 
than 73, and the lowest extreme was 43. There were light frosts on 
several mornings, and vegetation advanced tardily. Potatoes of the 
season’s growth, appeared in the market on the Ist. A hail storm oc- 
curred at Sacramento on the 6th. The winds were westerly on 25 
days. On 8 days they were high. 

June, also, was a cold month, rather below April in temperature. 
Mean at sunrise 50.10, 9 a. m. 61.83, noon 66.80, 10 p. Mm. 51.50. The 
warmest day was 74, and the coldest morning 47. There was an uu- 
usual tendency to rain, and several times a few large drops deigned to 
violate the law of the season. On the 17th it rammed moderately for 
two hours, four-tenths of an inch collecting in the guage. On the 13th 
was a heavy storm of rain and hail in Utah. On 23 days the wind was 
west, and on tour northwest. It was high on eight days. 

July was rather above the average ternpe Eee. The means were, 
at sunrise 51.87, 9 a. m. 63.94, noon 70.65, 10 p. Mm. 54.16. In the 
three years preceding, the mercury had not reached 80 in July, but in 
this year it was at or alaee 80 on four days, and on one day as high 
as 87, which is near the extreme heat of our climate. ‘The lowest ex- 
treme was 46. The first week was beautifully clear, but afterwards 
there was scarcely a morning or evening without cloud and mist. The 
wind was constantly west, and on six days it was high. 

August was a trifle below the average temperature. Mean at sun- 
rise 52 42, 9 a. M. 62.39, noon 68.29, 10 p.m. 53. 81. There were two 
days above 80, the highest being 85. ‘The minimum temperature was 
50. Almost every atternoon was windy, and though the wind was 
high on one day only, yet the weather was about as ‘unpleasant as our 
summer climate can afford. The mornings were generally cloudy and 
the evenings misty. A light shower of rain fell on the 27th. At Los 
Angeles and San Die go it rained heavily on the 20th and 21st, and on 
the Trinity river there was a thunder storm on the 26th, with heavy 
rain and snow on the mountain peaks. 

September, commonly the warmest month in the year, was nearly 
as cold as August. Mean at sunrise 53.30, 9 a. m. 61.43, noon 67.73, 
10 p.m. 54.40. There were two warm days, on one of which the 
mercury rose to 87. The greatest depression was 46. Cloudy morn- 
ings and misty evenings prevailed, and the sea breeze blew with great 
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constancy and with more force than usual in September. This month 
seldom passes without rain, but on the present occasion the only rain 
was a trifling shower on the 15th. ‘There was a heavy rain at Los 
Angeles about the same time. 

The weather of October was generally agreeable. Mean tempera- 
ture at sunrise, 53.32; 9 a. m., 60.97; noon, 68.13; 10 p. m., 55.42. There ~ 
were three days above 80, the warmest being 83. The minimum tem- 
perature was 46. It was the warmest month of the year, except July. 
The winds were light, and distributed to west, northwest, north, and 
south, the first predominating. The most extraordinary feature of the 
month was its frequent rains. Rain fell on no less than 10 days; quan- 
tity 2.12 inches. The first rain was on the 4th. At Marysville the 
ground was covered with hail on the 23d. At the close of the month 
the hills around the city began to look green, and the wise men pre- 
dicted a very rainy winter. 

The climate of November was very fine. Mean at sunrise, 50.67; 9 
A. M., 55.97; noon, 65.13; 10 Pp. m., 53.00. The extremes were 72 and 
47. ‘The mornings ranged from 47 to 55, and the noondays from 58 
to 72. ‘The winds were from west, northwest, and north, and gentle 
as zephyrs. The sky was almost uninterruptedly clear. A single rain 
fell, amounting to four tenths of an inch; and the wise men reversed 
their prediction and promised a very dry winter instead of a wet one. 

December furnished a continuation of the fine weather of November, 
with a decline of temperature corresponding to the season. Mean at 
sunrise, 47.03; 9 a. m., 51.323 noon, 60.65; 10 p.m., 49.39. There were 
a number of slight frosts, and ice formed in favorable situations, though 
the minimum temperature was 38. The warmest day was 71. The 
most gentle breezes prevailed from north, northeast, and northwest. 
There were 15 days entirely clear. <A trifling rain, .08 inches, fell on 
the 3d, and no more until the 3lst, when a rain storm set in, which was 
quickly handed over to the new year, leaving three tenths of an inch 
to December. . 

‘The mean temperature of the whole year sums up as follows: Sun- 
rise, 49.68; 9 a. m., 57.11; noon, 64.57; 10 p..m., 51.76. The mean 
of the sunrise and noon observations gives the figure for the year, 57.13. 
The temperature for 1851, deduced in the same way, was 96.57; 1852, 
06.53; and 1853, 58.51. The year 1853 appears to have been un- 
usually warm. ‘Taking 1854 as a fair representation of the climate of 
San Francisco, it follows that our climate is two or three degrees 
warmer than that of the corresponding latitude on the Atlantic coast, 
though it does not exhibit the extremes either of heat or cold incident to 
the latter. 

The extreme of heat in 1854 was 87. There were only twelve days 
in the year at or above 80, of which one was in April, four in July, 
two in August, two in September, and three in October. In 1851 there 
were nine days at or above 80; in 1852, thirteen; and in 1853, eleven. 

The extreme of cold was 25. There were three days in the year 
when the mercury fell to the freezing point, all in January. In 1851, 
the thermometer fell to the freezing point on one day only; in 1852, 
39 was the lowest depression ; and in 1853, it did not sink below 40. 

The warmest month in the year was July, then October, then Sep- 
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tember, then August, then April, and June stands the sixth in order, 
and only two degrees above November. In neither of the three years 
preceding was July the warmest month. In 1851 the warmest months 
occurred in the following order: August, October, September, June, 
July, April. In 1852: September, July, August, June, October, No- 
ee In 1853: October, September, June, “May, July, August. To 
the daily visitations of the cold ocean wind in the summer is owing this 
great variation from the order of the months as to comparative temper- 
ature in other climates. 

January was the coldest month, then Febri uary, then December, and 
next March. In other years, December sometimes takes the precedence 
of January. February, which in the Atlantic States is often the cold- 
est month in the year, is not so here. 

Rain tell on 54 days in the year, 22.12 inches in depth. This is our 
average supply, though only half the quantity that falls in the Atlantic 
States. In 1853, the quantity was 19.03 inches; in 1852, 25.60 inches; 
and in 1851, only 15.12 inches. The old inhabitants tell of occasional 
seasons when scarcely any rain has fallen, and when the cattle have 
perished from want. Such very dry seasons are said to recur at in- 
tervals of eight or ten years. 

The greatest amount of rain was in February, next comes January, 
next April, then March. This differs from the ordinary arrangement. 
Taking the last four years into view, December gives the most rain, 
and March comes next, while the intervening months are comparatively 

dry. In fact,,.we have the early rains, beginning i in November and con- 
tinuing through December into the early part of January; and the later 
rains, “beginning i in March, and continuing at times through April. 

Lightning is seen at San Francisco on an averege three or four times 

a year, and thunder is heard less frequently. On the 4t5th January, 
Aashies of petite were observed in the evening, during a cold rain 
storm from the south; and on the 22d February, under similar cireum- 
stances, lightning was again noticed. But no thunder was audible in 
either case; nor was there any further exhibition of atmospheric elec- 
tricity during the year. There was thunder three times in 1851, five 
times in 1852, and twice in 1853. 

No exhibition of auroral light was observed in the year. Since my 
residence here, from August, }850, I have seen the aurora borealis only 
on two occasions, once in January and once in February, in the 
year 1852. 

There was no unusual display of shooting stars during the year. In 
September, L353 August, 1852, and in August, 1853, they were 
numerous for several nights i in succession. 

Earthquake shocks were distinctly felt on the mornings of the 9th 
of January and 21st of October. 
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Remarks.—By clear days is meat that no clouds were visible at 
the times of observation; by cloudy, that some were visible; and by 
rainy days, that some rain fell then, without reference to quantity. Not 
being provided in time with a suitable pluviometer, the quantity of rain 
cannot be put down in figures. The greatest amount that fell at any 
one period was on the 22d February, “after raining forty-eight hours 
without intermission. The last rain of the past season occurred on the 
20th May, 1853. There was a slight sprinkle afterwards on the 26th 
June, and on the 17th and 21st July. The first rains of the present 
season occurred on the 15th September and 10th October. The regu- 
lar rainy season, however, did not set in until the 14th November. 
About the middle of January the coast-range of mountains presented 
the novel appearance of being covered with snow. ‘The degree of cold 
during this month was unprecedented. Not having a thermometro- 
eraph, the minimum, which generally occurs shortly before sunrise, 
may not have been obtained. Sutter lake was frozen over on the 6th 
and on the 21st of January, and remained so all the day of the 22d. 
This degree of cold is one of those extraordinary occurrences which is 
sometimes experienced 1 in the most equable and genial climates. ‘Thus, 
for instance, in 1507 the harbor of Marseilles was frozen over its whole 
extent; for which a cold of at least 0.4° was requisite. Again, in 1709, 
the Gulf of Venice, and harbors of Marseilles, Genoa, and Cette, were 
frozen over. Such irregular occurrences are caused by the long preva- 
lence of particular winds, and should not be taken into computation in 
making an estimate of the mean annual temperature of any place. 
Notwithstanding, however, even the past extraordinary winter, we find 
the mean annual temperature of Sacramento vieing with the land of the 
olive and the vine. An isothermal line drawn across our continent, 
from this point, would deviate as many degrees to the south as from the 
western to the eastern side of the old content 
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Remarks.—By clear days is meant that no clouds were visible at 
the times of observation; by cloudy, that some were visible ; and by 
rainy days, that some rain fell, without reference to quantity. The 
heaviest rain of the year commenced falling at noon, on the 27th Feb- 
ruary, and continued without intermission until 10, p. m., of the 28th, 
measuring 2.10 inches. The last rain of the past season occurred on 
the 17th June, 1854, and amounted to 0.20 inches. The first rain of 
the present season was on the 4th October, when 0.14 inches fell. 
Thus far the present has been a comparatively dry season. The Sac- 
ramento river remained at a very low stage until 15th March, when it 
rose 20 feet 24 inches above low-water mark; since which time it has 
been gradually falling. The 13th July was the hottest day expe- 
rienced during the year, and, indeed, since the settlement of the coun- 
try. The thermometer was observed, in some less favored situations 
than ours, at 107°, at the hottest time of the day. The mean tempera- 
ture of the hottest part of the day for the week ending July 15th was 
97°. The night of the 6th August was the hottest as yet noticed in 
the country; the thermometer standing at 82° at 10 o’clock, p. m., and 
70° at sunrise. The weather during the whole winter was mild, dry, 
and pleasant; and the spring opened early. On the 1st February, the 
cowslip was observed in profuse blossom on the surrounding plains; 
on the 15th, the wild violet; on the 20th, the peach tree; and on the 
23d, the willow (saliz nigra) and the nemophila, a small indigenous 
blue flower. 
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Meteorological Observations at Sacramento, California, lat. 38° 34° 42” 
north, long. 121° 40’ 05”. 


BY F. W. HATCH; M. D. 


The observations with the thermometer and barometer, and record 
of the winds, embrace a period of ten months, from June, 1854; and 
those of the psychrometer, the period embraced between August, 1854, 
and March, 1855, inclusive. ‘The means of the thermometer are calcu- 
lated from four daily observations, viz: at sunrise, (for which the mini- 
mum is used, at noon,) at sunset, and 10 p. m.; those of the barometer, 
from three daily readings, at sunrise, noon, and 10 p. m; and the same 
number for the psychrometer, but at different hours, viz: at or near sun- 
rise, 3 p. M., and 10 p.m. The course of the wind is given four times 
daily, corresponding with the observations of the thermometer, and will 
serve to show the influence of the wind, both upon the elevation of the 
barometer and the humidity of the atmosphere. A long and patient 
examination and system of comparison, upon this subject, has convinced 
me of the almost perfect uniformity of a high barometer and a northerly 
wind, (north or northwest,) and the reverse condition with a south or 
southeast wind. ‘There are some exceptions to this rule, and in our 
northwest gales the barometer often falls low; but what I have stated 
is the ordinary course under ordinary conditions. ‘The source of these 
winds in the mountains of Oregon, and of the others (south, southeast, 
and southwest) from the Pacific, will, moreover, account for their 
respective influence upon the humidity of the atmosphere. 

Not less evident is the relation of the winds to temperature, espe- 
cially in the summer months. It is common, at this season, for the 
wind, after sunrise, to change to a northerly direction, and to continue 
in this quarter for a greater or less length of time, varying from a few 
hours to a period of the day as late as 3 or 4 p.m. _ In their passage 
over the burning plains of the interior, and by contact with the heated 
air, they have acquired, before they reach here, an elevated tempera- 
ture, and are dry and occasionally ‘hot. This state of things 1 1S, how- 
ever, mostly succeeded by a delightful breeze from the ocean in the 
afternoon, when both the temperature and the humidity of the atmo- 
sphere undergo a rapid transition. These facts would be more clearly 
denoted by an examination of the daily record, and especially by a 
separate observation in the forenoon, than by the means which I send, 
inasmuch as the northerly wind of the morning is frequently unnoticed 
in my regular tables, from the fact of its prevalence only between the 
hours of sunrise and noon. The above is a correct view of the ordinary 
course of the wind in the summer season. In the winter, on the con- 
trary, the north wind prevails more, and comes to us in all its original 
freshness and coolness. 
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REMARKS CONTRIBUTING TO THE PHYSICAL GEOGRAPHY OF THE | 
NORTH AMERICAN CONTINENT. 


BY JULIUS FROEBEL. 


‘ta San Francisco, December 8, 1854. 


Since the annexation of California our geographical knowledge of the | 
western half of our continent has made a progress the rate of which is | 
unsurpassed in the history of geography, and almost equals the fastness | 
of California life itself, by which it has been produced. In every | 
direction the great wilderness of the western table- lands, and of the 
continental slope along the Gila and Colorado, together with the ad- 
joining portion of Sonora, is traversed by engineers, by cattle traders, 
emigr ants, prospecting miners, and bold Beventirers: who all contribute | 
in daily augmenting our store of topographical details concerning these | 
vast regions. But while this store is accumulating, it cannot ‘be ex- | 
pected ‘that trave llers, who have to pay attention a some particular 
and more or less immediate interest, should trouble themselves with | 
geographical questions of a more general character. ‘Thus some mis- | 
conceptions in our general ideas Ge the physical structure of our conti- | 
nent, produced by some former and premature generalizations of sys- 
tematic geogr aphy, are still propagated by maps and books, as well as | 
Congressional railroad speeches, and the influence of these errors on | 
different branches of science, as well as on common life, is impor tant | 
enough to make it worth while to correct them. I am referring here | 
to fie prevailing notions of the geographical system of our continent, or | 
the manner in which its mountain chains and table lands are generally 
believed to be arranged and connected, or separated. As this arrange- 
ment, together ath: the geological constitution of the soil, form the 
principal “conditions of the local deviations of climate and of the distri- 
bution of organic life, it is easy to conceive how the most interesting | 
chapters of physical geography must be affected by any prevailing | 
misconception in that respect. 

A correct knowledge of the whole system of elevations and depres- 
sions of the surface of a country can only be the result of a complete 
and careful topographical survey and subsequent representation. To 
execute such a task over a large continent, like that of North America, 
can only be the work of generations. Even the most advanced States 
of Europe, small as they are in extent, and almost unlimited as the 
power of their governments is to expend money for such a purpose, 
have only lately ‘succeeded in possessing good topographical maps of 
their territories. But while thus we must resign to our grandchildren 


g | 
the satisfaction of having a clear and correct conception of the ups and — 
downs of the continent we inhabit, we are under the necessity, for our 
own present wants, to form an approximate idea. Insufficient as the 


number of our observations must be, and discontented as they are in a 
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great measure, we must try to fill up the lacwne of our knowledge by 
generalizations and ideal connexions. It is natural that, in so doing, 

we should be exposed to error; but we shall keep our mistakes within 
the narrowest possible limits, if we proceed by the way of simple induc- 
tions, and refuse to submit to premature theories. No doubt the pro- 
pensity of the human mind to bring isolated facts into an ideal con- 
nexion originates in our highest intellectual faculty, by which alone we 
are able to discover the general laws which govern the endless variety 
of cases. But there is scarcely one science which has not been led 
astray from time to time by this same propensity, and no science, per- 
haps, more so than geology, of which orography, or the knowledge of 
the external form of the dry surface of our globe, may, in some respects, 
be said to be a chapter, while physical ‘eosraphy in general is its 
descriptive department. 

Among the many mistaken notions still prevalent on that subject, 
is the opinion that the principal systems of water-courses or the great 
river basins and continental depressions must be divided by mountain 
chains. In America this is not more true than in any other part of 
the world. But great and important as is the number of well known 
facts which prove that the less striking differences of level followed 
by the water-courses of a country may be independent of the system 
of real mountain chains, both being very often the results otf two 
entirely different series of causes, still these facts are regarded as mere 
exceptions to a general rule, and, wherever positive observations are 
wanting, geographers continue to fill up the blanks in our maps accord- 
ing to that supposition. Thus, to separate the Pacific from the Atlantic 
slope, and especially from that towards the Mexican Gulf, the Rocky 
Mountains have been brought into an imaginary connexion with the 
Sierra Madre of Mexico, and this latter chain has been forced on our 
maps to take a direction which it does not take in reality. I have 
often heard the name of the former unhesitatingly extended to the 
latter by Americans living in northern Mexico, though there is an 
interval of several hundred miles in longitude and latitude between 
their nearest points. A generalization even of a bolder character is 
sometimes made, when the Sierra Madre and the Rocky Mountains 
together are said to be the continuation of the ‘Cordilleras” of South 
America. But the system of the Andes does not continue through the 
Isthmus of Darien; and the hills of the Isthmus of Panama have little 
to do with them. These hills, again, are not connected with the moun- 
tains and table lands of upper Mosquitia, of Honduras, and Guatemala, 
“hor with the volcanic cones which rise in isolated beauty from the 
plains of Nicaragua and San Salvador. 

It may be observed that these interruptions of continuity are not 
important enough to affect a general view of the subject, and it may 
be conceded that this is true. Certainly we may speak with all pro- 
priety of the mountains and table lands of the western side of the new 
world as of one great system following the course of its western coast 
from Terra del F uego to the northern Polar ocean, and separated by 
wide tracts of flat “and, comparatively speaking, low country, from 
the groups and chains which occupy certain sections of the eastern side 
of both the northern and southern continents. But this is only repeating 
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a fact almost too general and simple to be much dwelt upon. It being once 
known, as it is, to everybody, the special arrangement of the numerous 
subordinate members becomes the object of investigation, and it is this 
object we have here in view. 

In this investigation the question is not only whether certain groups 
or chains of mountains are really connected or separated, but what 
other relations may exist between them, relations that may be of high 
interest to the geologist and meteorologist, or to those who are studying 
the laws of the distribution and diversity of vegetable, animal, and 
human life. Mountains, though separated by intervening space, may 
be the productions of simuleeose and connected geological processes, 
or, by taking corresponding situations in reference to the whole geo- 
graphical structure of their respective regions, nay form corresponding 
parts in the system of natural circumstances and conditions, so that 
one may be said to be the equivalent of the other in one or the other of 
the different series of causes and effects which constitute the great 
organism of nature. Thus we may not only ask whether the Rocky 
Mountains are connected with the Sierra Madre or not, but we may, if 
the latter be the case, put the question whether the one must not be 
considered, at least, as the equivalent of the other. This question, in- 
_ deed, has been raised by the geologists of this country in respect to 
the different chains of our own system of mountains. It has become 
an interesting question of geology and physical geography, whether the 
peninsular chain of Lower California is the southern equivalent of the 
Sierra Nevada, or is that of our coast range, and whether the so-called 

San Bernardino chain is corresponding to any of the three, or has its 
own independent character and existence. 

Since Elie de Beaumont has drawn the attention of geologists to 
certain relations which appear to exist between the bearings Be moun- 
tain chains and the geological periods of their respective upheavals, it 
has been asserted that such questions should be decided; and that the 
classifications and nomenclature of geography should be regulated by 
the facts which constitute geological character, and not by those of mere 
outward form. But it is easy to show that, by subjecting the whole 
matter to the domination of a mere scientific principle, we yield to the 
claims of one science at the cost of the equally just claims of another, 
as well as of every-day utility. Thus, for example, it is a well estab- 
lished fact of geology, that different sections of the Alps are to be 1e- 
ferred to very different geological epochs, while each of these sections 
has its geological equivalents. in certain more or less distant parts of 
the woul! Still it is in the interest of climatology and of the study of 
the distribution of plants and animals, as it is in that of common life 
and of buman history, to adhere to the old and natural way of viewing 
and naming, by which the Alps are considered as one mountain chain, 
which has nothing to do with certain mountains or hills in Spain, in 
Scandinavia, aml in Greece. It is an equally well established fact, 
that the hills in the south of England and a certain section of the 
Caucasus, that the Thuringien foeest in Germany and certain moun- 
tains in Greece, that one section of the Pyrenees and a certain section 
of the Alps, are to be referred respectively to the same geological 
periods. Still no sensible man, unless he is considering the matter 
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expressly under a geological point of view, would say that these 
mountains respectively belong to each other. Even not to augment 
the sufferings of schoolmasters and schoolboys, we should abstain from 
innovations which would oblige them to become good geologists before 
they could understand, the one what he is teaching, the other what he 
is learning. The outward forms of the surface of our globe should 
be considered independently of the system of geological periods and 
mineral masses. The knowledge of each, though there is an intimate 
connexion between the two, has its own peculiar interest, and the 
claims of the geologist in that respect have no better foundation than 
those of the botanist who would propose to give different names to 
two sections of the same chain of mountains, because one is covered: 
with pine trees, the other with oak. 

After these preliminary remarks, intended to clear the subject of 
some confused notions in respect to its general principles, | may pass 
over to a statement of facts, which shall be mostly such as have fallen 
under my own observation. 

1. The great chain of the Rocky Mountains divides, in the neighbor- 
hood of the origin of the Rio Grande, into two ranges, of which one 
runs along the eastern, the other along the western side of that river, 
down to about the latitude of Santa Fé. 

Every one who has travelled from the Missouri river to the capital 
of New Mexico, is well aware of the fact that the latter part of the road, 
from Las Vegas to its termination, turns round the southern promontory 

of the eastern range. 'To the north he leaves steep, high, and mostly 
snow-covered mountains, while the elevations to the south are of two 
kinds, but both different in character from the great chain to the north. 
Some there are, it is true, which have been caused by plutonic eruptions, 
and the upheaval of metamorphic and sedimentary masses; but they 
are merely little isolated groups, or ridges, such as the Placer, Sandilla, 
and Manzana mountains. ‘The rest are either mere declivities, or de- 
tached portions of the general table land. This latter, at an average 
altitude of nearly 7,000 feet above the sea, turns round that same south- 
ern promontory, from the eastern to the southwestern side of the great 
chain, and, running out here in a projecting corner to the westward, 
reaches the very borders of the valley of the Rio Grande, where, at 
many places, the traveller has a view over its edges down into the val- 
ley near Albuquerque. The little groups and ridges just mentioned 
have entirely the general character of the numerous mountains which, 
like the islands of an archipelago, are scattered all over the high plains 
of western Texas and Mexico. If, nevertheless, they be considered 
as the southern continuations, or representatives, of the Rocky Moun- 
) tains, which in a certain sense they really are, it should be in view 
| of the correspondence of the natural arrangement of elevations in that 
t section of country to the western terminal range, which, south of Santa 
i Fé, appears to pass over to the eastern side of the river, following, 
oan this way, the general south-by-east course of the system. 

_ 2. Whoever has travelled from El Paso to California by the Gila 
_ route knows that, following Cook’s route in its southern bend, he has to 
_| pass over several mountain spurs; but that, choosing the straight line of 
amore northern track, called Leroux’s route, he passes from the Rio 


‘ 
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‘Grande to the Gila, near the Pima villages, without the necessity of 
surmounting ‘a single real mountain-chain. In general, there is no 
«doubt that, if the traveller were not bound to touch the few watering 
places, and to avoid difficulties of another character, he could keep oe 
trom mountains altogether. If, therefore, the western terminal range of 
the Rocky Mountains should reach so far south as the origin of the Gila 
river, it certainly does not pass over to the south of that locality. It is, 
however, much more likely that the road from Albuquerque to Zuni, 
and, perhaps, even the old Spanish trail from Santa Fé, by Abiquiu 
and the head waters of the San Juan river, to Los Angeles, turns round 
the real southern promontory of the western terminal range. 

It is true that further south, in the neighborhood of Socorro, in about 
34° of latitude, mountains of considerable elevation, and steep, Alpine 
forms, stand on the western side of the Rio Grande. They appear, 
however, to be separated from the Rocky Mountains by a wide interval 
of flat and open country, which has been made use of for the pas- 
sage of several routes. This section of country I do not know from 
personal observation, except from what [ could see in coming 
down the Rio Grande. Now, even conceding that reasons might be 
found to consider the mountains near Socorro as a continuation of the 
western terminal range of the Rocky Mountains, still they would not 
form a connexion with the Sierra Madre, because such a connexion 
cannot be found further south. Between Valverde and Santa Barbara 
the same group of mountains form those impassable narrows of the 

valley of the Rio Grande, which compel the traveller to leave the 
river and traverse, for ninety miles, the ill-reputed desert of the Jornada 
del Muerto, or ‘‘dead man’s journey,” the south-eastern portions of the 
group thus proving to stand on the eastern side of the Rio Grande. 

3. The mountains which here obstruct the valley, those further north 
which rise in picturesque forms from the western side of the river near 
Socorro, together with the Copper Mine Mountains, and the little group 
of Ben Moor, appear to belong, in reality, to a central and separate 
sy stem, in which the Gila river takes its origin, and which might be 

called the Upper Gila mountains. Its centre appears to be the “Sierra 
Blanca, so called, not from being covered with eternal snow, as might 
be supposed, but trom the w hite color of its rocks. Ina deep and nar- 
row canon of the southern portion of the system | poses ved white masses 
of a porphyritic or trachytic formation, with transitions into pearlstone. 

It has been pretended that the real connecting link between the 
Rocky Mountains and the Sierra Madre is formed by a chain called the 
Sierra de los Mimbres. But the traveller in the section of country 
where it should exist will look m vain for such a chain. The name, 
indeed, is only applied to the -restricted and subordinate mountain 
locality on the southern verge of the Upper Gila Mountains, so called 
from the Rio de los Mimbres, a small creek which, during the dry sea- 
son, is lost in the plain, but is said to continue its course so far south as 
to reach the Laguna de Santa Maria, a lake situated west by south of 
El Paso. Mimbre is the Mexican name of a beautiful bignoniaceous 
shrub (a Chilopsis) exclusively growing in the alluvial beds of sand and 
pebbles of little intermittent streams. The little creek, therefore, has 

its name from the shrub; and the mountain locality in which the creek 
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has its origin, near the now deserted Fort Webster, obtains its appella- 
tion from the creek—a fact which shows its subordinate character. 

4, After having approximately defined the southern extremity of the 
Rocky Mountains, I have now to follow the course of those detached 
groups and ridges which, in a certain sense, to be explained hereafter, 
may be called its southern equivalent. I have already stated that, it 
such an equivalent exists, itis to be looked for on the eastern and not on 
the western side of the Rio Grande. The traveller coming from San 
Antonio de Bejar, on his way to El Paso or to the Presidio del Norte, 
has to pass these mountains, which, situated west of the Pecos river, 
mark a step from a lower to a higher section of the plateau of western 
Texas. In steep and singular forms, of a character entirely different 
from the hills formed by declivities and detached portions of table land, 
as common in western ‘T'exas as they are on the head waters of the Pecos 
and the Canadian, these groups and ridges of plutonic and metamorphic 
masses, formed by a combination of upheavals and eruptions, emerge 
from the high surrounding plains. 

On the road to the Presidio del Norte they are passed in the Puerto 
del Paisano, on the road to El Paso, in the Puerto de las Limpias, or 
‘“¢Wild Rose”’ Pass, two localities of the most striking character of wild. 
and romantic mountain scenery—particularly the latter of the ‘woul 
where the walls of immense porphyritic eruptions are separated into 
innumerable strange shapes of needles, spires, columns, and spheroids. 
South of the Presidio del Norte, in the neighborhood of San Carlos, this 
line of mountains strikes again the Rio Grande, passing from the east- 
ern to the western side of the river without changing its general direc- 
tion, the river forming here a great eastern bend, in a long, deep, nar- 
row, and impassable gorge, through which, in a series of rapids, it pours 
down from the elevated country of its upper and middle course into the 
deep country of the Mexican gulf. On its western side, then, the line 
of mountains bordering the Bolson de Mapimi to the east runs further 
south through the States of Coahuila, Nuevo Leon, San Luis Potosi, 

-and Vera Cruz, where it forms the eastern margin of the plateau of 
Anahuac. 

5. I come now to speak of the Sierra Madre. This denomination 
has been the cause of many geographical misunderstandings and mis- 
constructions. It has been understood as a real proper name, while it 
is but an appellative, meaning the mother chain of mountains—i. e., the 
principai chain of a country in general, just as the Mexicans call acequia 
madre the principal channel of a system of irrigation. Thus the name 
may occur in different localities without thereby authorizing geogra- 
phers to conclude that all the mountain chains which have received that 
denomination belong to one and the same system. It may, therefore, 


- really be as some maps have it—I do not know from what source—that 


acertain chain cast of Durango, belonging to the line of ridges which passes 
over from Texas to Mexico, is known under the name of Sierra Madre, 
too. But it is certain, and every one who has travelled across Mexico 
in that latitude knows it, that the Sierra Madre, in the sense generally 
adopted in the country, is not east but ts west of Durango, and is passed 
by the road from that city to Mazatlan. Of a mountain chain in New 
Mexico called Sierra Madre, and pretended to be situated on the west- 
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ern side of the Rio Grande, I have never heard. But if the name should 
occur there, too, as some maps likewise have it, | am almost sure that 
it has only been used by some Mexican theorist who wanted to convey 
a general idea of the geography of his country according to his own 
fancy—that it is not, therefore, a commonly employed term there—and 
under no consideration could even a fact contrary to this conviction 
prove any connexion of the Rocky Mountains with the Sierra Madre 
proper, which, following the direction of the Pacific coast of Mexico, 
borders the interior table-land of that country towards the low country 
of Michoacan, Jalisco, Sinaloa, and Sonora. If such a conclusion could 
be allowed to be drawn from a mere name, it would certainly be as 
justifiable to prove a connexion, or at least a relation, of the Sierra 
Madre proper to that chain of mountains which our geologists now call 
the San Bernardino chain, but which the old Californians likewise 
know under the name of Sierra Madre. 

Now as to the Sierra Madre proper, there is a singularity in the 
natural structure of this marginal chain, which, though by no means 
uncommon in other similar chains in different parts of the world, is one 
of the principal causes of the misconstructions of our maps in respect 
to western and northern Mexico. Nearly all the more considerable 
rivers which empty into the Gulf of California have their origin on the 
high plains of the interior table-land—that is to say, on the eastern side 
of the Sierra Madre—and, bursting through deep and narrow gorges or 
rents, cross the chain at right angles before they come down on a lower 
terrace of the country, and ultimately into the ‘tierra caliente” of the 
coast. ‘This fact is to be seen in the most striking manner on the road 
from Chihuahua to the rich mining place of Batoseagachic, where the 
traveller passes, without any ascent, trom the high plateau on the eastern 
side of the Sierra down into the deep country on its western side, 
through one of these openings; the road coming out on the latter side 
at an elevation of several thousand feet above the lower country, where 
he may see the orange and banana, while he is still in the region of the 
pine-trees and of a northern climate. The water-course at the bottom 
of the transversal gorge is tributary to the Rio del Fuerte, which 
empties into the oulf somewhat south of the Rio Y: aqui. One of the two 
principal branches of this latter river, the Rio de Papigéchic or Con- 
ception, shows a similar phenomenon. For nearly a hundred miles it 
runs along the eastern side of the sierra in a northerly direction, through 
the eantiful savannas of the western table-land of Chihuahua, passing 
many fine little towns, until at last it makes a sudden turn to the west, 
enters a gap in the mountains so narrow that it is scarcely perceptible 
in the landscape, and through it dashes down into the deep country on 
the western side of the chain. One of these two passages must be had 
in view by the projectors of the railroad from El Paso or the Presidio 
del Norte to Guaymas, for which Santa Anna has lately given a con- 
cession. As geographers, however, have not understood laa character 
of the chain, they have placed it so far to the east of its real situation 
as to get it on the eastern side of the origin of the rivers of Sonora and 
Sinaloa. 

At the same time there are some reasons to suspect that the astro- 
nomical positions of the interior of these two States are likewise too far 
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east ; by which circumstance, if my supposition, suggested chiefly by the 
comparison of distances on both sides of the mountain chain, should prove 
just, the sierra, even keeping its relative situation, would be brought 
nearer to the line of direction of the Rocky Mountains than it comes in 
reality, and by the combinations of the two errors the disfigurations of 
our maps appear to have been doubled. ‘Thus, while the southern 
terminal ranges of the Rocky Mountains have been laid down too far 
west, the northern terminal ranges of the Sierra Madre have been laid 
down too far east, and both have been brought nearer to each other 
than they really are. 

6. Of the latter ranges, the extreme northern spurs, situated south of 
the middle and lower Gila, are passed by Cook’s route on the trail 
between the Guadalupe pass and Fort Yuma. Near the latter place, 
or the junction of the Gila and Colorado, the Coast Range of Sonora 
and Sinaloa, which forms the western foot of the whole Sierra Madre 
system—a system which, throughout its whole extension, is formed by 
parallel ranges—has its northern termination. Beyond the Gila and 
Colorado, however, its direction is continued by a chain of mountains 
which the traveller on his way through the desert, between the latter 
river and Carizo creek, has at some distance to his right hand. At 
a very acute angle it converges with the chain which comes from the. 
peninsula of Lower California, till at last it falls in with it, the San 
Bernardino peak forming, as I have been assured by persons who have 
been on the spot, the point of junction. Thus the extreme northwestern 
spur of the Sierra Madre constitutes what has been called by geologists 
the San Bernardino range, but has been known to the old Californians 
under that same name of Sierra Madre, as I have already stated. If, 
therefore, the Sierra Madre has a northern equivalent, we have to look 
for it not in the Rocky Mountains but in the Sierra Nevada system. 
But the real meaning of all these relations will receive more light from 
their connexion with the more general structure of the western half of 
our continent, of which, therefore, I shall try to give a few outlines. 

This western half is known to be composed of a great longitudinal 
basin, extending, in a direction corresponding to the Pacific coast, from 
the Isthmus of 'Tehuantepec to the polar region. ‘Through the greater 
part of its extent it is confined between an eastern and western marginal 
chain of mountains. The greater part of its surface has an elevation 
which gives it the character of a table land, and by its marginal 
chains it is separated from an eastern and a western lateral terrace. 

In California and Oregon, Utah and New Mexico, and in the coun- 
tries farther to the north, the two marginal chains are clearly and con- 
spicuously marked by nature. The eastern one is formed by the 
Rocky Mountains, the western one by the Sierra Nevada, Cascade 
Mountains, and their more northern equivalents. In Mexico, the western 
chain is constituted by the Sierra Nevada, and is likewise clearly traced 
by nature; but the eastern one, composed of that line of detached and 
regular groups and ridges which crosses the Rio Grande from east to 
west at the narrows and rapids of San Carlos, is less conspicuous, and 
may be entirely overlooked by those who are not sufficiently informed 
about the matter. Nevertheless, as already stated, if the Rocky Moun- 
tains have a southern equivalent, it must be recognised in the mountains 
of western Texas, Coahuila, Nuevo Leon, San Luis Potosi, and Vera, 


as 


280 NINTH ANNUAL REPORT OF 


Cruz; and if the Sierra Madre has a northern equivalent, it must be 
recognised in the Sierra Nevada, the Cascade Mountains, and their 
more northern continuations: because the first line forms the eastern, 
the second line the western borders of the great longitudinal basin of 
our western interior, the whole construction being thus under the rule 
of a strict physico-geographical analogy. 

8. Though in respect to its prevailing elevation, this great basin may 
be called a plateau or table-land, still it has considerable differences of 
altitude, and three great slopes—not to speak of similar phenomena of 
a minor importance—which form transitions from the inner and higher to 
the outer and lower countries: that of the Rio Grande, that of the Colorado- 
and Gila, and that of the Columbia—the former breaking through the 
western marginal chain. 

Between the middle part of the valley of the Rio Grande and the 
middle part of the valley of the Gila, the country is less elevated than to: 
the north and south of that line. The level of Lake Guzman, situated west- 
southwest of El Paso, is, according to Mr. Schuchart, even lower than. 
that of the Rio Grande at El Paso. Lake Santa Maria must have 
about the same level. Into this latter lake the Rio Mimbres, which 
comes from the north, is said to empty in time of copious rains; while 
from the south the Rio de Santa Maria, emptying into the same lake, 
rushes down from the central plains of Chihuahua. A line traced from 
these two lakes to the Dry Lagoon of Cook’s route, forms a north- 
western continuation of this depression of the table-land; and from the 
latter place the middle part of the Gila may be reached without over- 
coming any considerable elevation, which, however, would be found 
to exist to the north as well as to the south of that line. The upper 
Gila runs in a narrow part of the higher country north of it; and 
though its bottom may be even lower than the level of the open country 
along the general line of depression, still that does not form an objec- 
tion against the general construction, as it has neither an opening to 
the Rio Grande nor is it accessible much higher up than where the 
road from Tucson first strikes it. If Cook’s wagon route, in taking 
trom Dry Lagoon a southwestern course to the Guadalupe pass, 
deviates to the south of our line, it is because it follows a series of fine 
watering and pasture-places, situated just between the mountains of the 
highest section of country, which contains the origin of the southern, 
affluents of the Gila and of the northern river of Sonora. eS 

9. Thus it would appear that an ocean of a level not much higher 
than the Rio Grande near El Paso would separate Mexico from the 
rest of North America. 

But an ocean of that level—setting aside the more important changes 
it would produce in the form of our continent—would cover the Colo- 
rado desert, and, extending over the deep mountain passes southeast 
of Los Angeles, would gain the Pacific here, and make an island of 
Lower California. 

It is very possible that such a state of things has really once existed. 
The nearly horizontal strata of the cretaceous formation of Texas 
appear to enter in a western direction and unconformable superposition 
between elevations of other sedimentary rocks and granite, syenitic, 
porphyritic, and trachytic mountains, which must have already existed’ 
when, and must have been above the surface of the ocean in which 
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the cretaceous strata were deposited. Strata of that formation, in un- 
conformable superposition, appear to exist at several places between 
upheaved and eruptive tracts of country, in northern Chihuahua and 
Sonora. And if a closer geological investigation should really prove 
that, a little south of the upper and coinciding with the lower Gila, a 
branch of the ocean should once have formed a strait across what is 
now forming our present continent, we might say that some hundred 
thousand years ago the natural line of a railroad, which in our days 
should connect the eastern and western side of that continent, was 
already traced by nature. 

It is an interesting fact that the desert north of the Lower Colorado, 
which is in the western continuation of that old range of lower country, 
is, even now, perhaps, the lowest spot of the American continent—as, 
according to recent measurements, it is in part even somewhat under 
the level of the ocean. While travelling through that country, I was 
struck by certain phenomena connected with the periodical filling and 
drying of what has been called New River, and of the several lagoons 
connected with it. The immense mud deposits of Little Lagoon, 
which I have examined, prove the former existence of long and unin- 
terrupted periods in which the water of the Colorado entered the 
desert and kept the bed of New River, together with the basins of this 
lagoon, full; while the existence of mezquit trees, now killed by its 
water, from which the upper parts of their trunks and branches 
emerge in a dead state, proves that other uninterrupted periods have 
passed when the water of the Colorado did not enter the desert. Now, 
it has been asserted that these fluctuations are the consequence of the 
more copious or more scanty rains in the countries drained by the 
Colorado and its tributaries; but the fluctuations appear to have 
been of such an extent in time and level, that the cause assigned to 
them appears to me to be inadequate to the effect, and | am more 
inclined to believe that the phenomenon is, at least in part, produced 


_ by fluctuations of the ground in consequence of the action of subterra- 


nean forces. There is a large solfatara even now in action at the 
northern side of the Lower Colorado. 

10. But to return to my strictly geographical object: It follows from 
the foregoing statements and remarks that the great longitudinal basin 
which constitutes the inner part of the western section of our continent, 
is divided, by a depression of soil which runs from the Middle Rio 
Grande to the Middle Gila, into a northern and a southern table-land, 
the former being that of New Mexico, Utah, Upper Oregon, and other 
more northern countries—the latter that of Mexico in its present 
confines, as they have been fixed by the Gadsden purchase. At 
the same time it can be seen how great an error it is, affecting 
the whole physical geography of the continent, to bring the Sierra 
Madre into connexion with the Rocky mountains. It makes the western 
marginal chain of the southern to be the continuation of the eastern 
marginal chain of the northern half of the great longitudinal basin, 
separating analogous and confounding heterogenous phenomena of 
orography, of climatology, and of the distribution of vegetable and 
animal life. Those who have studied the climate, and the flora and 
fauna of these regions, will find that I am right in my assertions. 
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MISCELLANEOUS CORRESPONDENCE 


ON 


NATURAL HISTORY. 


Some Remarks on the Natural History of Beaver Islands, Michigan. 
BY JAMES J. STRANG. 


Saint JAMES, BEAVER Isuanp, December 7, 1853. 
Ee, reprint of Smithsonian Institution: 


I have prepared for your use the following lists of animals, plants, 
&c., found upon the “ Beaver Islands,” in Lake Michigan, which I beg 
to submit to you. Iam aware that these lists are quite imperfect, but 
hope they will serve some useful purpose until better can be prepared. 

Truly and sincerely, yours, 
JAMES J. STRANG. 


DOMESTIC ANIMALS. 
Horses, oxen, sheep, swine, dogs, cats. 
WILD ANIMALS. 


Foxes, red, quite numerous. 

Foxes, black, scarce; silver grey, very rare. Some hunters assert 
that these are the same variety, the colour only distinguishing the sex. 
The silver grey is the most valuable fur in market, a single skin bemg 
priced at more than fifty dollars. 

Hare, or rabbit. Two species, large and small. 

Chipmunk, or red ground-squirrel. 

Otter, very scarce. 

The beaver are extinct. Caribou, or reindeer, range as far south as 
here, but visit the islands only on the ice, and very “rarely. Elk are 
found on the east shore, and bears on both. American deer are found 
as near as Green Bay and Manistee river, piloting covilization. 


BIRDS. 


Geese, brant, duck (numerous varieties), loons, gulls (two varieties), 
crows, hawks, (several varieties), woodcock, pigeons, blackbird, robin, 
redheaded woodpecker, snipe, snowbird, pewee. 


FISHES. 


In some of the small streams on the mainland * brook trout’’ are 
found in abundance. Most of the streams are destitute of them, but 
abound in other fish, the names of which I do not know. 
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The small lakes within the islands, as well as the mainland, are well 
stocked with fish, of which perch, suckers, and bass, are the most 
abundant. 

In lake Michigan, among and around the islands, are sturgeon, pike, 
pickerel, siskowit, trout, whitefish, herring, suckers, perch, ling or 
lawyers. 

SturceEon, (Aupenser.)—I have been able to learn very little of the 
habits of the sturgeon. While the shoal channels among the islands are 
frozen, the tribe of Indians residing on Garden Island depend much 
upon them for subsistence. They are usually taken with spears, in 
from one to four fathoms water. 

The quality of the flesh is very fine. Properly cooked, it can scarcely 
be distinguished from veal cutlet. They also make from them conside- 
rable quantities of lamp-oil, quite superior to that furnished by contract- 
ors for the light-houses. 

The mode of taking them is as follows: The fishermen go onto the 
ice at the favorite resorts of the sturgeon, and cut holes through the ice 
about one foot in diameter. By the side of the hole they put down a 
small quantity of hemlock or cedar brush, (either of which is an anti- 
dote to frost.) : 

On the brush the fisherman lies down, with his head over the hole, 
covering himself entirely with his blanket, so as to keep out all light, 
except what reflects up from the water. He is provided with a spear 
of great strength, usually consisting of but one tine, with three or four 
barbs on one side. The spear-handle is thirty or forty feet long, and of 
heavy wood, so that it will penetrate the water with a slight effort. 
The spear is not made fast to the handle, but slightly pressed into a 
mitre in the end of it; so that the first motion of the fish will take the 
spear out of the handle. But the spear is connected to the handle by 
a strong cord several fathoms in length. The reason for this is, that the 
struggles of the fish would break a very strong spear handle if the 
spear was fastened. But, by this arrangement, the fish spends his 
strength in pulling upon the cord, without being able to get loose. 

It is supposed the fish congregate around the holes in the ice to 
breathe the fresh air. The fisherman watches their coming, and seiz- 
ing the first favorable opportunity, seldom fails of taking one if within 
twenty or thirty feet. The sturgeon are exceedingly shy. They are 
not sought in the summer, and very seldom taken in seeking other fish. 

Ihave never learned the weight of sturgeon in this region. They 
are usually from four to seven feet long—and are of value simply as 
winter subsistence for the Indians. 

Pike and Pickerel—I can communicate nothing reliable concerning 
pike and pickerel. They are taken in small quantities for market ; but 
none of the fishermen have been able to give me any information as to 
their habits. It is even disputed among fishermen whether they are 
not one and the same variety of fish, though, I think, without any good 
reason. 

Siskowrr, (Salmo siskowit.\—Siskowit abound principally in Lake 
Superior, where the best quality are taken. But they are taken in 
limited quantities in Lake Michigan. Fishermen generally suppose 
they are a mule between trout and white-fish, and their appearance 
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favors this opinion. But they are very abundant in parts of Lake 
Superior where the quantity of white-fish and trout is not large, and in 
various parts of Lakes Huron and Michigan. Where white-fish and 
trout are always found together, no siskowit are found ; which is hardly 
consistent with the theory that they are produced by a crossing of the 
two. Five minutes’ intelligent observation at the spawning season 
would dispel the doubt, but I can find no person who has made it. 

The siskowit is the fattest of all fish, and yet has no unpleasant or 
oily odor. It is valued in market above all the fish of the lakes. But 
there is a species of white-meated trout, of indifferent quality, so greatly 
resembling siskowit that it is frequently sold under that name, by which 
means the siskowit is undervalued, except where well known. 

Mackinac Trout (Salmo amethystus)—The trout of this region have 
a world-wide fame, under the name of Mackinac trout. There is no good 
reason for the use of this local name, as they are found from Dunkirk, 
on Lake Erie, to Fond du Lac, on Lake Superior, and Milwaukee, on 
Lake Michigan, and I presume through a much wider region. What 
relation they bear to the trout of other regions I am unable to deter- 
mine. 

The trout are great eaters, and subsist principally on other fish. 
They are always pursuing white-fish and herring, and are not unfre- 
quently caught in the nets while stealing white-fish from them. 

Indians take them in the winter with spears, in the same manner as 
the sturgeon; also, in the same manner, with snatch-hooks instead of 
spears, using an artificial decoy fish, but no bait. 

Trout are taken for market by trolling, with snatch-hooks, set hooks, 
gill-nets, and seines. 

The apparatus for snatching trout can hardly be described as “a 
stick and a string, with a worm at one end and a fool at the other.” 
A trout hook is made of steel wire, from one fourth to three eighths of 
an inch in diameter, is weighted with about two pounds of lead, in the 
shape of two cones with the bases joined, through which the shank 
passes lengthwise. The line is a cotton one of the strength of a bed 
cord, usually from three to six hundred feet in length. In fishing 
through the ice, the moment a bite is felt the fisherman throws the line 
over his shoulder, and runs with all his might, in a direct line, till the 
fish is on the ice. When in a boat, he allows the fish to run with the 
hook, occasionally pulling lightly, till the captive’s strength is exhausted, 
and then pullshim in. Ashigh as eighteen barrels have been snatched in 
one week by two persons; but four barrels a week is very good 
fishing. 

Of trolling and set-hooking I could add nothing to what is generally 
known, except that the apparatus corresponds in strength with that 
used in snatching. Seining and gili-netting will be described under the 
head of whitefish. 

[think the average weight of trout caught in seines and gill-nets 
(after dressing) is not above four pounds. Those caught with hooks 
are a trifle heavier. But individuals weighing fifteen pounds are com- 
mon, and they have been taken of above fifty pounds weight. 

Their spawning season is in autumn, about the first of November; but 
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individuals are found with mature spawn several mouths earlier. I 
have thought it possible that they spawn more than once a year. 

i WuiterisH (Coregonus).—The whitefish are the most abundant, 
and, as an article of commerce, the most valuable fish of this region. 
Fifty thousand barrels per annum are taken among the Beaver Islands, 
and the quantity is rapidly increasing. As an article of food they are 
preferred to the trout, and inferior only to siskowit. Indians occasion- 
ally take them through the ice with spears. But they are only caught 
in quantities with seines and gill-nets. 

Seines of all sizes are used in the usualmanner. The seining begins 
soon after the disappearance of the ice in the spring, and lasts from one 
to three weeks, when various kinds of fish are taken, suckers being 
most abundant, but whitefish are taken in large quantities. The 
spawning season makes about three weeks of whitefish seining in 
November. 

Fishing is principally done with gill-nets. The season begins from 
the middle of May to the forepart of June, according to the warmth of 
the weather, and usually ends the first week in December. 

Gill-nets are usually about five or six feet wide, and twenty rods 
long. If designed for trout the meshes are four inches, for whitefish 
three and a half, and for herring three inches. When set for fishing, one 
edge is weighted with stones and the other buoyed up with cedar floats, 
so that they maintain a vertical position. From six to twelve nets 
- are bridled together and called a gang. 

When the nets are prepared for setting, the fisherman takes them to 
some favorite resort of the fish, usually a feeding or spawning place, 
and first sinks a stone anchor to the bottom and makes fast to it a 
buoy with a flag-staff and flag attached; then fastening the end of the 
gang to a buoy by aline long enough to reach the bottom, he rows or 
sails his boat in the direction he wishes to place the nets, paying out 
the nets as the boat moves till he gets to the end, when he fastens to it 
another buoy and flag by a line long enough to drop the net to the 
bottom. 

The nets are usually left in the water three days, when they are 
lifted, the fish taken out, stones and floats taken off, and the nets dried, 
repaired, and prepared for setting again. Twenty fish to a net is a 
good yield, but as many as one hundred are sometimes taken. 

Whitefish come into the shoals in the spring (for what purpose I 
have been unable to learn); hence the spring seining. The first 
gilling is usually in from two to five fathoms water. As the season 
advances they retire to deeper water, till by the first of September they 
are found in from fifty to one hundred and fifty fathoms water. Indeed, 
off Fox Island nets have been set with success in water fourteen bun- 
dred feet deep. The largest fish come from the deep water. 

The spawning season begins in November, and terminates in Decem- 
ber. This year (1853) it commenced November 11, and is apparently 
just closing (December 7). The spawning season is indicated by 
the fish leaving deep water and appearing in immense numbers on 
rocky shoals. The first day they appear upon the shoals the nets take 
all males, apparently well stocked with milt. The second day a few 
females appear among them, plump with spawn. The proportion of 
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females increases till after a week or ten days, when they are two, 
three, and four times as many as the males, after which the females 
slowly disappear, and the males last leave the spawning ground. 

The best opinion seems to be that the males precede the females 
only to prepare the ground, especially as they at that time assume an 
extraordinary roughness of the scales, and employ themselves con- 
stantly in scraping up gravel on which the spawn is subsequently 
deposited. Some, however, believe that the mere inclination to milt 
causes them to seek the proper positions without reference to the pres- 
ence or absence of females. Others still are of opinion that they pre- 
ceed only to wait for the females, and do not commence milting till the 
spawning commences. ‘The males have been accused of lingering on 
the spawing ground to feast on the spawn; but this is contrary to nature, 
and, undoubtedly, a slander. The most careful observers assure me 
they are employed in covering up the spawn. 

Seining during the spawning season is the most productive of all 
fishing. ‘T'wenty barrels with a seine one hundred rods long is a com- 
mon haul. One hundred and forty-seven barrels have been taken at a 
single haul. But there are very few places adapted to it. The only 
situation adapted to it is a smooth sand or shingle beach, a bottom free 
from rocks and surrounded by rocky reefs. 

Herrine (Coregonus)—Herring are taken in the same manner as 
whitefish; also in gill nets, set under the ice in winter. They are 
usually the first taken in the spring. I have not been able to learn” 
their spawning season; and their habits have been very little observed. 
When heavy winds prevail, they seek shelter in quiet bays, and in the 
lee of the various islands. Flocks of gulls hover over them continually, 
and carnivorous fish pursue them wherever they go, even into the nets. 
They are killed by a very slight touch. Indeed, they seem to be the 
prey of everything that eats fish. 

The average weight of dressed herring is not above one pound. 
They are usually pickled in the same manner as whitefish, and not 
unfrequently sold under that name, but are too small to be desirable. 
When scalded and smoked, after the Scotch mode, they are equal to 
any ever found in market, and are remarkable for fatness. Labor is 
too dear to justify saving them in this manner. 

Ihave never compared them anatomically with salt-water herring, 
and therefore do not know whether these are genuine herring. But 
from flavor and general appearance, I presume they are. [They are 
entirely different.—S. F. B.] 

Herring, whitefish, and trout, are found of several varieties, differing 
materially in their qualities, and something in their appearance and 
habits. But we have no names for the several varieties, and their 
peculiarities have not been noted. 

Suckers (Catastomus)—The lake suckers, though similar to the 
fish of the same name in most of the western rivers, are very superior 
in quality for eating. For this reason, and to avoid the ill repute of 
the name “sucker,” they are usually sold under the name of “lake 
shad,” a name founded merely on caprice, and used for purposes of 
fraud. ‘They are not supposed to bear any resemblance to the shad. 

Suckers are usually taken with seines, early in the spring, at the 
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mouths of rivers and beacites *They frequent particular shores and 
shoals in June, but whether for spawning or some other purpose, I 
have been unable to learn; they are there taken with seines in great 
quantities. Suckers are sometimes taken for manure alone. 

Prercu.—Perch abound in all the waters of this region, except mere 
brooks, and are in constant use fresh, but are never preserved in any 
way. I find no man who has observed their habits in any respect. 
They are taken with hooks and spears with so much facility, that 
children hook them with pins, and spear them with sharpened rods. 

Bass.—Bass, of two or three varieties, are found in one of the lakes 
within this island; I presume they abound in others. No notice has 
been taken of their habits, and [ can get no information concerning 
them from those who fish for them every year. They are taken both 
winter and summer. 

Line or Lawyers (Lota).—These are a valueless fish, taken in 
small numbers. They will live twenty-four hours out of water. No 
amount of boiling will make the flesh tender. If exposed it will hot 
rot, but only dries up like an oxhide. The Indians eat the livers only. 

SunrisH (Pomotis).—Sunfish abound in all the small lakes. Nothing 
is noted of them. I cannot get even an intelligent description of them, 
though they are frequently caught for food. 

GENERAL REMARKS.—T'rout subsist on all kinds of fish. They 
are a voracious fish of prey, seizing and devouring, so far as we 
can learn, every other kind, even their own. Herring are their con- 
stant prey. Whitefish of two pounds weight have been found within 
the belly of the trout. Small trout are sometimes found in them. 
Whitefish in gill-nets are gnawed and torn by them, and in this opera- 
tion the largest trout are frequently themselves tangled in the meshes 


of the nets and taken. It is supposed they seek the spawn of other 
kinds of fish, and that the whitefish seek rocky shores to avoid them; 


and in support of this theory it is alleged, among other things, that 
when the whitefish are spawning nets set a little further out catch 
trout. Possibly, however, this may arise from the habit of the trout 
of spawning in a little deeper water. a 

Whitefish subsist on a kind of worm of the same structure as the — 


leech. Probably it may be a leech, but white and semi-translucent 
for want of red blood;to prey upon. Also upon the seed of a kind of 
seaweed, or submarine moss, which exists in great abundance in all the 
deep waters of this region. On inquiry of a dozen intelligent fishermen 
I can hear of but one instance of a whitefish being found with fish in 


his belly. 


Throughout the fishing region there are vast submarine meadows, 


rising almost to the dignity of forests. Probably most of the fish sub- 
sist on this growth, and a few only by prey. If this is the case, the 
supply of fish will ever be regulated by the productiveness of these 


fish-meadows; for so numerous are the spawn, that no conceivable 


amount of catching can sensibly diminish the stock of fish. The usual 
_ Spawn of a female is between fifty and one hundred thousand. 


| 


Whitefish are only found in very pure water. In channels of the 


_ greatest depth, where steamboats are constantly passing and occasion- 
pto, y 8 


ally throwing over ashes and litter, the whitefish disappear. 
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Where fishing is extensively carried on, many nets are lost by the 
lines parting, and the buoys and flags going loose. The nets remain © 
at the bottom continually catching fish, which remain and _ perish. 
Other nets, with fish in them, are broken up by storms and left scat- 
tered about the bottom. The effect of this is to drive off the fish and 
destroy the fisheries. But no amount of fishing, where these calamities 
were avoided, has ever sensibly diminished their productiveness. 

SPAWNING GRouNDS.—lIn passing over the lake in the fishing region, 
when the surface is perfectly unrufHled, the man of science is surprised 
to see the bottom regularly paved with large stones. Careful observation 
shows that, naturally, the bottom was strewn with boulders, varying 
in weight from such as can be lifted with one hand to mountain masses 
of detached rock. 

Selecting some convenient point with a large boulder as a nucleus, 
the others have been rolled together, so as to form a compact pavement, | 
in some instances, of many acres in extent without a single blank 
space. In doing this work all the other ground is cleared of rock, ex- 
cept here and there a boulder of several tons weight. ‘Throughout 

‘these pavements a few large boulders remain scattered as by the hand 
of nature. But, except them, the smallest rocks are in the centre of 
each pavement, gradually enlarging as you approach the circumference, 
till the outside courses are only perceptibly less than the scattered — 
boulders which remain unmoved. There is an entire absence of all” 
mathematical arrangement, but in its kind no work of man can be more 
perfect. 

The islands of this region are an upheaval, and in several places 
these pavements are now above water and can be examined to ad 
vantage, and there can be no mistake as to their structure. ‘They are? 
found in the greatest depths that the eye can penetrate. Some are a 
few rods and others many acres in extent; and the vacant spots inter- 
vening are (except occasionally an immense boulder) as_ thoroughly 
cleared of every kind of stone as a well-kept lawn. ‘They present 
only the appearance of clean washed sand. 

Fish, when spawning, are observed to place small stones and pebbles 
in this same order, and all are agreed that these are spawning grounds. — 
When it is considered that the ponderability of stone in water dimin- 
ishes as the depth increases, it may not be deemed incredible that the 
present known species of fish have made these pavements for spawn-_ 
ing grounds. I will not, however, speculate further, but submit the — 
fact for the consideration of those more capable of judging. :: 

A thousand avocations and duties constantly pressing upon me have 
prevented my giving the attention to these subjects that I would be pleased 
to. But if the few facts I have been able to obtain, and this hurried — 
communication, prepared in haste (with many others) in the few hours 
that the last steamboat of the season lies in this harbor, is of any value, — 
I shall be quite happy to continue to correspond, and to continue, as — 
far as possible, to make observations for that purpose. | 

| 
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On the habits of the Black Bass of the Ohio, ( Grystes fasciatus.) 
BY JOHN EOFF, ESQ., OF WHEELING. 


‘On my return from a small hunting expedition to the head waters 

of Sand creek, Jackson County, Virginia, I found your kind letter of No- 
vember 26; and, in order to comply best with your wishes and views 
therein expressed, I will give you such a description of one particular 
species of fish, (which I consider the most valuable, on account of their 
quality as a pan-fish and their quantity,) in our western streams, viz: 
the bass, (called by the early settlers in the western country, yellow, 
or black perch). They are a remarkably active and voracious fish, with 
a large and hard mouth, and vary in size, according to their age, from 
three quarters of a pound to three pounds, and occasionally have been 
caught to weigh as high as six pounds or seven pounds. Their food, 
when small, appears to be all kinds of insects, (flies, worms, &c.); 
when larger, though not entirely leaving off their earlier habits, their 
principal food is the smaller fish of other kinds. In the winter season 
they retire to deep and still water, and apparently hide under rocks, 
logs, &c., and remain there until the 1st of April, when they come out ~ 
and begin to ascend the streams, apparently to find a convenient place 
for spawning, which commences about the 15th of May, varying some 
little according to the warmth of the season, &c. When that event is 
about taking place, they appear to separate into pairs, male and female, 
and hunt out some retired place, or nook, where the water is about 
eighteen inches deep, and still, but adjoiming deeper water, to which they — 
can escape if alarmed; they there commence making their nests, . 
that is, washing all the mud, &c., off the bottom, so as to leave it per- 
fectly clean, in a circular form, the diameter of the circle (or nest) being 
about twice the length of the fish; after which the female begins de- 
| positing her eggs, which appear to become glued to the bottom, or small 
stones, in rows, after the deposit has taken place. She remains night * 
_ and day, either on her nest, or swimming round about it, apparently ~ 
| guarding the eggs, and driving every other smaller fish away. This — 
watching or guarding continues until the eges are what is called 
_ hatched, which occurs in from eight to ten days, according to the tem- 
perature of the water. ‘The young fish at first remain near the bottom, 
_ and appear like a gauze veil floating. In two or three days they grad- 
_ ually rise and spread, the old one leaves them, they separate, and each 
_ one shifts for itself, 2. e., hides under leaves, small sticks, and stones. 
___ I, as yet, have had no positive means of determining the precise time 
_ for a young bass to arrive at maturity, but suppose it to be three years, 
from the following facts. In the spring of the year (April) you may 
find large numbers of young bass about two or two and a half inches in 
length, rather in company with other minnows; in the following autumn 
_and fall of the year you will find very few of that size, but congrega- 
_ ting together, and alone you will find a number from three to four inches 
in length; while during the same fall you may catch young bass of 
about eight inches long, with the formation of the young egg within 
| them, preparatory for spawning the following spring. In the spawn- 
| Mis. Doc. 24——-19 
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ing season you will find a large number of nests of small bass, 
the bass being ten or eleven inches long, which I have always con- 
cluded were three years old. Hence, from the above facts, you will 
perceive that the bass of our western country are valuable, and, at the 
same time, can be easier transferred, and in greater quantities, from 
one stream to another, than almost any other fish. All that is neces- 
sary to supply a pond with any quantity, would be to examine their 
nests at the time they are spawning, and to pick up the small gravel 
out of their nests, with the eggs atthehed thereto, and put them in a 
bucket of water, and place phon in your pond, in such a position that 
smaller fish could not devour the eggs; and in a short time they would 
hatch, and the young ones would help themselves. Or, to secure a 
larger quantity in a short time, wait until the young are hatched, and 
‘are in innumerable quantities, suspended over the nest; then, with a 
piece of gauze net, dip them up and empty them in a vessel containing 
‘as much J pure water as will sustain them until you can convey them to 
your pond; and then, as I before observed, they can support them- 
«selves, while young, on insects, &c. Or, early in April or May, if you 
are fond of angling, you can go to a stream in which there are plenty, 

» sand in catching fifteen or twenty, will almost always get nearly one 
half the number smaller ones. Put these into your pond unhurt; and, 
as they have not spawned that season, they will soon stock the water. 
Then all that remains to be done is to supply your pond with other 
small fish, minnows, &c., for food for the large bass, and they will in- 
crease in quantity just in ‘proportion to their supply of food. Hence I 
am satisfied that if a farmer would convert one acre of his land into a 
pond, well supplied with fresh water, that acre would raise and support 
more fish yearly (the value of which would be more,) than any other 
two acres cultivated in any other he expense of cultivating — 
deducted from each. | 
Mr. William Shriver, a gentleman of this place, and son of the late | 

~ David Shriver, esq., of Cumberland, Maryland, thinking the Potomac | 
river admirably suited to the cultivation of the bass, has commenced © 
the laudable undertaking of stocking that river with them; he has al- 
ready taken, this last season, some twenty or more in a ae, box. in the | 
water tank on the COLE and placed them in the canal basin at | 
Cumberland, where we are in hopes they will expand and do well, and | 
be a nucleus from hich the stock will soon spread. 











THE SMITHSONIAN INSTITUTION. 291 


Some Remarks on the Natural History of the country about Fort Ripley, 


Minnesota. 


BY J. F. HEAD, SURGEON U- S. ARMY. 
Communicated by the Surgeon General of the United States Army. 


{Extract. | 


* * * The mammalia most frequently found are the prairie and 


large gray wolf, (Canis latrans and C. occidentalis,) the former very 
abundant ; the red deer, (Cervus virginianus,) not very numerous 3 the 
ground squirrel, (Sciurus striatus,) field mouse, (Mus leucopus?) weazel, 
(Mustela erminea,) muskrat, (Fiber zibethicus,) badger, (Meles labrado- 
ria,) and porcupine, (Hystrix dorsata,) and occasionally the otter, (Lu- 
tra braziliensis,) marten, (Mustela martes,) mink, (M. lutreola,) skunk,» 
(Mephietis amer.,) lynx, (Lynx canadensis,) and red fox, (Canis fulvus.) 
Other varieties of fox are taken somewhat further north, (C. decus-» 
satus, C. argentatus, and C. cinereo-argentatus,) and may inhabit this | 
neighborhood. The black bear, (Ursus americanus,) though found 
in the surrounding country, has never been seen in the immediate — 
vicinity of the post. The moose (Cervus alces) and carabou (C. 
turandus) are said to be occasionally seen at about one hundred and 
fifty miles north, and the elk (C. canadensis) on the prairies thirty or 
forty miles west of this place. The gray squirrel (Scewrus caroli- 
nensis) is not found in any part of the territory. The buffalo (Bison _ 
americanus) does not approach within one or two hundred miles. In — 
the autumn of 1848 the varying hare, (Lepus americanus,) vulgo ‘white — 
rabbit,” was very abundant, but during the following year (the winter 
of which was not unusually severe) they almost completely disappeared 
from a region for many miles around this point. Many of the Indians, 
who depend much on these animals for subsistence during the winter, 6 
Were consequently reduced to actual starvation. 
Of birds the following species have been identified: The golden 
eagle, (Falco fulvus,) bald eagle, (F. leucocephalus,) owl, (Strix virgin- 
zana,) meadow lark, (Stwrnus ludovicianus,) red-winged and cow black- 
birds, (Icterus pheniceus and I. pecoris,) crow blackbird, (Quiscalus versi- 
color, raven, (Corvus coraz,) crow, (C. americanus,) blue jay, (C. cris- 
tatus,) chickadee, (Parus atricapillus,) cedar bird, (Bombycilla caroli- 
nensis,) king bird, (Muscicapa tyrannus,) pewee, (M. fusca,) thrush, ( Turdus 
rufus,) robin, (T. migratorius,) yellow bird, (Sylvia @stiva?) blue bird, 
(Siala wilsonii,) (rare,) snow bunting, (Emberiza nivalis,) wood-peck- 
ers, (Picus auratus, P. erythrocephalus, P. pubescens, king-fisher, (Alcedo 
aleyon,) swallow, (Hirundo rufa,) whipper-will and night-hawk, (Capri- 
mulgus vociferus. C. virg.,) pigeon, (Columba migratoria,) “ pheasant,” 
or “partridge,”’ (Tetrao umbellus,) grouse, (I. cupido,) *golden plover, 
(Charadrius pluvialis,) killdeer, (Ch. vociferus,) crane, (Grus canadensts,) 





* This bird, at first rather rare, but now rapidly multiplying in this vicinity, differs some- 
what in plumage, and perhaps in its habits, from the descriptions of T. cupido. It is possibly 
T. phasianellus. Never having examined other species before coming to this station, and pos- 
sessing neither a plate nora good description of the latter bird when specimens were procura- 
ble, I am at present unable to determine the question. 
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green heron, (Ardea virescens,) curlew, (Numenius longirostris,) sand- 
pipers, (Tringe,) yellow-feet, (Totanus vociferus,) smaller do., (T. fla- 
vipes, (peet-weet,) (T. macularius,) upland plover, (T. bartrani ?) snipe, 
(Scolapax wilsontt,) a few woodcock, (Se. minor,) rail, (Rallus,) coot, 
(Fulica americana,) horned grebe, (Podiceps cornutus,) terus, (Sterna, 
several species,) goose, (Anser canadensis,) brant, (A. bernicla,) loon, 
(Colymbus glacialis,) Mergus merganser, M. cucullatus. Ducks of the fol- 
lowing species, and doubtless others not identified: the golden-eye, 
(Fuligula clangula,) scaup duck, or blue-bill, (£. marila,) buffel-head, 
(F. albeola,) dusky duck, (Anus obscura,) mallard, (A. boschas,) summer 
duck, (Anus sponsa,) and teal (A. discors and A. crecca). The ducks* 
pass this point nearly in the order of the above enumeration, on their 
way northward, the first appearing about the middle of April, and re- 
turn nearly in an inverse order late in August and early in September. 
A few individuals of nearly all the above-mentioned species appear to 
breed in this latitude, as does also occasionally the Canada goose. 
Lingering for a few weeks about the rice-lakes in this vicinity, where 
they acquire a fine condition and flavor, they continue their course to 
the south in October and November, by the middle of which month the 
last of the migratory tribes have disappeared; and the grouse having 
retired into the recesses of the forest, the raven, blue jay, and snow 
bunting are left apparently the sole feathered inhabitants of this deso- 
late region. 

The reptiles have scarcely been noted. Of serpents, the only species 

seen are the common “garter snake,’ (Coluber sirtalis,) and a species 
of adder. The rattle-snake, if ever met above the falls of St. Anthony, 
must be very rare. Two are reported to have been killed at Sac 
Rapids, about 50 miles south of this place. 

The fish most abundant in the Mississippi at this point, and in the 
neighboring streams and small lakes, (which appear to be least scantily 
supplied th them,) are the ‘“glass-eye,”” Ohio ‘‘salmon,” or pike 

“perch, (Luctoperca americana,) lake bass, (Grystes nigricans?) and 
rock bass, (Centrarchus @neus?) or species much resembling are 
yellow perch, (Perca ewscen) of small size and somewhat rare; a 
large species of sun-fish, (Pomotis appendix,) pike weighing from one to 
eight pounds, (Hsox vittatus?) small cat-fish, (Pimelodus,) And a variety 
of suckers, &c., (Cyprinidae). "The gar-pike (Lepidosteus) has never 
been seen, nor are any of the salmonide found in the streams falling 


into the Mississippi north of the Falls of St. Anthony. A species of 


whitefish, called by the Indians tulabie, (a Coregonus?) is taken, how- 
ever, in some of the lakes nearer to the sources of this river. A large 
pike, specifically distinct from that above mentioned, and weighing 
from eight to forty pounds, is occasionally taken here, and more fre: 
quently in the river Minnesota. Two specimens captured here 
weighed, respectively, 18 or 20 pounds. The only one examined 
seems to differ both from E. boreus and E. estor. 

The entomologist would find a wide field for research in this region. 
Insect life here appears to compensate for its brevity by its astonishing 
activity. During the short summer, the woods and prairies swarm 





*The canvass-back duck and red-head (F. valisneria and F. ferina) have never been ob- 
served here, though both are frequently met at Fort Snelling. 
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with insects, among the most noticeable of which are the mosquito, the 
large ‘“‘horse-fly,” and the “black fly”’—a small dipterous insect with 
black body and white legs. The last two species inflict almost incon- 
ceivable torture on the domestic animals, effectually keeping in poor 
condition those turned out to graze, and obliging the farmer regularly 
to make a large smoke at night to windward of his cattle yard. The 
mosquitos are said to be more abundant here during June and July 
than in the swamps of Louisiana, and are a most serious annoyance, 
both by day and night, to those whose pursuits call them abroad. The 
honey-bee is unknown here, but is reported to have appeared in the 
southera portion of the Territory within a few years. * * 


On the habits of the Gopher of Illinois (Geomys bursartus ). 


BY J. B. PARVIN, ILLINOIS COLLEGE. 


I send to the Institution a young gopher, a little more than nalf 
grown, which I hope will reach you in safety. If he arrives «live, 
take a flour barrel and fill it half full of moist earth, potatoes, crn, or 
beets, at the bottom, for food, and he will dig down and help himself, if 
the earth is .compact, so that he can make a hole in it without its— 
caving in upon him. I have never seen them drink; but it will be well 
to set a dish of water where he can come out on the top of the earth 
and drink it. Keep the barrel covered loosely, but so that he cannot 
climb out; and set it on a floor or plank, so that if he should get out 
he need not get easily into the ground. His habits of digging and eat- 
ing you will see only by careful watching in the barrel. He uses his 
paws and his pouches to carry both dirt and food. He digs long holes — 
in the ground, extending sometimes for rods or even miles, about two 
feet below the surface, and at suitable distances makes side cuts, at an 
angle of about 45°, running from the longitudinal main track up to the’ 
surface. Through these side cuts he carries up the dirt from the trunk 
below, as long as he finds it convenient to retain it, in his pouches—then 
he turns back and fills this side cut full of quite hard earth down to his 
main trenches, and then makes another and another side cut further 
on—filling all these up and stopping every crevice where light or air 
can enter, so that his abode, when finished, is one long winding pas- 
sage, wholly excluded from all light and air, from one to three or four, 
perhaps more feet under ground—generally about two feet, except in 
places where it is made deeper to deposite food in piles, or to procure 
water. In these subterranean passages he lives at all times, and 
gathers food, roots, &c., in summer, and stores them in large deep 
holes for winter. He is never seen above ground except in the rare 
cases when food becomes scarce in one field, or for some other cause 
he prefers another ; then he will sometimes condescend to walk a part 
of the way above ground, rather than persevere in his migration by 
digging below, and then for most part only in the night. Whether 
they live in droves or families, or only in pairs, is uncertain; but 
if two strange gophers are put together, they at once attack each 
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other, and the victor devours his antagonist. I cannot, therefore, send 
you a pair at once, as I promised; and this is the first and only one I 
have seen this summer, except one killed and mangled in taking, so 
thoroughly did my boys wage their war of extermination on them last 
year. I will watch for more in the spring, if wanted. I have not 
time now for a more particular description, but will answer in future 
any questions desired. You are aware of its mischievous destruction 
of hedges and fruit-trees, as also of clover and all root crops. 


On the habits of a species of Salamander, ( Amblystoma opacum.) Bd. 
BY THE REV. CHARLES MANN. 


GrioucesTER C. H., Varginia. 

One of my sons requests me to say that, in all the cases in which he 
had found the Salamander with eggs, the latter were under the animals, 
both male and female being curled up over them. From the number 
found in this way, there can be little doubt of the eggs having been laid 
by the animals. This was the case withthe specimen sent. The 
_ first specimen obtained a year ago with eggs, which he could find no 
_ means of sending you, and the one sent, were found in November. He 
says, he has seen them in the summer with eggs. ‘The localities are 
the beds of small ponds in the woods, which in rainy seasons have 
water in them, but were dry when he obtained these. [sent a younger 
son, the other day, to get other specimens ; and he returned saying he 
found but one pair, and they ran into the water (the late rains having 
partially filled the pond). These had hatched, and had several young. 
The nests of the one sent, and of others previously taken, were in a small 
hollow in the surface of the earth, deeply covered with leaves, and 
under which were tunnels extending in various directions. In these 
hollows the animals were, as I have said, curled up over their eggs. 
My son has been too much otherwise engaged to look for other speci- 
mens as yet, but will search for more and send them on if he succeeds 
in getting them. The specimens I mentioned in my letter were more 
interesting, because the eggs contained the embryos, as I supposed, 
near the period of hatching. Not knowing how to keep them, I put 
them in a box of sand; ive old ones escaped, and the eggs dried up. 
The other varieties were found in a spring branch. We are fully 
assured they are oviparous ; the old opinion of the young taking refuge 
in the stomach of the mother, may or may not be true.. Of the com- 
mon lizard, we have more than once found the eggs with perfectly 
formed animals in them, on one occasion so formed, “that the young ¢ one 
ran away on the covering of the egg being cut. 


My sons request me to send you some more Salamanders. A 
large one with one hundred and eight eggs under it was found in 
December. The young animals were so far matured that they were 
in motion as soon as released from the covering. The largest specimen 


was found near a pond, say twenty or thirty feet from it, and tunnels, 
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like those of mole hills, extended from the nest in every direction under 
the leaves, as if the animals had been in search of food. Nosmall ones have 
been found out of the water, except the very small ones which we send. 
you, and these have come from the broken eggs. 


On the Amblystoma luridum, a Salamander inhabuing Wisconsin. 
BY P. R. HOY, M. D., OF RACINE, WISCONSIN. 


Characteristics: Back bluish-black, with hght amber spots; tail com- 
pressed, larger than the body; length 11 inches. 

Description: Body robust, smooth, and shiny; head large; snout 
rounded; eye moderately prominent; neck short, with a distinct cer- 
vical fold; nostril small, sub-lateral; mouth opening beyond the eyes ; 
tail sub-quadrangular at its origin, then becomes compressed laterally, 
moderately arched, and terminated in an obtuse point, rounded on the 
upper and under edges, with a notch above just below the vent. A 
vertebral furrow at the termination of the body and origin of the tail. 
Legs stout, anterior four toed, the posterior five toed, and two fifths 
larger. 

Color: Above, back, tail, head, and extremities bluish-black, with 
reddish reflection, and spotted with pale amber ; mouth and circle 
round the eye reddish lemon ; flanks with a row of large oblong orange 
spots slightly varied with lemon yellow. Below, abdomen slate-blue, 
spotted irregularly with pale lemon and orange ; tail, inside of legs and 
feet, thickly punctate with black, toes all tipped with the same ; throat 
_ and chin orange, irregularly sprinkled with crimson points. 
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Their motion on land is slow, but they swim with activity. They resent 
any insult offered to their mouth or eyes by quick and repeated strokes 
with their ample tails. I have met with but two individuals of this fine 
reptile, which were found about my cellar after a wet night.—(The 
first October 20, 1849, and the last November 1, 1850.) They are 
nocturnal, and, probably, only quit the water in the fall in order to seek 
some congenial winter quarters. 
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DIARY 


Of an excursion to the ruins of Abé, Quarra, and Gran Quivira, in New 
Mexico, under the command of 


MAJOR JAMES HENRY CARLETON, U. S. A. 


Wepnespay, December 14, 1853. 


A squadron of cavalry, formed of company ‘“H,” first dragoons, 

commanded by First Lieutenant Samuel D. Sturgis, and company 
“KK,” first dragoons, commanded by Brevet Major James Henry Carle- 
ton, in all one hundred strong, with one 12-pounder mountain howitzer, 
left Albuquerque, at eleven o’clock this morning, as an expedition to 
explore the country around the ruins of Gran Quivira, New Mexico, 
and for other objects connected with the bands of Apache Indians who 
often infest that portion of the territory. 

Our route, for the first forty miles, lies down the left bank of the Rio 
Grande. This part of the country has often been described. Its prin-_ 
cipal features are easily named. The Rio Grande, at this point, 
averages about one hundred yards in width, and not more than eighteen . 
inches in depth. Its waters are turbid, like those of the Kanzas. Its 
bottom and banks are composed of sand. The valley along the river 

is very level, and usually not over two feet higher than the surface of 
the water. In some places it is more than two miles broad. It has a 
great deal of sand mixed with the soil; but it is remarkably fertile. 
From this valley a second bottom, or table-land, extends, by a gradual 
ascent, back to the mountains on either hand. This table-land is desti- 
tute of water and uncommonly sterile. The lower level, which skirts 
the river, and which is irrigated from it, is the source of nearly all the 
agricultural wealth of New Mexico. 

_A storm of rain which came on yesterday continued, almost with- 
out intermission, for the whole of last night and until late this forenoon ; 
the roads are, therefore, very muddy. In consequence of the heavi- 
ness of the travelling, the squadron was encamped near the residence 
of an American gentleman, named Baird, seven miles 694-yards below 
Albuquerque. Here we are able to obtain wood and hay; but we are 
obliged to send across the Rio Grande to purchase corn. 


Tuurspay, December 15, 1853. 


About four o’clock this morning it commenced snowing, with a 
piercing wind from the north. Our poor horses, exposed to the in- 
clemency of the storm, were soon chilled and trembling with the cold. 
By eight o’clock the weather began to moderate; but we had snow- 


: 


{ 
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squalls, from different points of the compass, for the whole forenoon. 
Before we reached a little hamlet, called Valencia, fourteen miles 265 
yards from our camp of yesterday, we encountered a shower of rain 
and sleet. As in this place we could get two corrals, wherein our 
horses could be partially sheltered, it was decided that we should en- 
camp here for the night. The weather seems singularly unpropitious 
for an expedition. It is said to be quite unusual to have these storms 
in New Mexico at this season of the year. 'To-night, however, at nine 
o’clock, the clouds have all left the heavens, and we have promise of 
a fair day to-morrow. 

Three Mexican citizens of respectability, a Mr. Chavis and two of 
his sons-in-law, came to our camp this evening, and informed Major 
Carleton that it was their intention to establish a colony of settlers at a 
point east of a range of mountains known as the Sierra Blanca, and 
along some streams Jatiuent to the Pecos, called the Seven Rivers; that 
they “proposed g going with thiscommand as far as Gran Quivira; and that 
from that point to the Seven Rivers they desired to be furnished with 
an escort of dragoons. They were told that they could accompany the 
expedition as far as Gran Quivira, but that no escort would be given 
beyond that point. They were informed that Brevet Lieutenant Colo- — 
nel Chandler, of the army, was about to proceed from near Doria Ana, 
with three companies, directly to the country in the neighborhood of. 
the Seven Rivers, and, if they wished todo so, they could eae the ad- | 
vantage of his protection. Mr. Chavis concluded to go by the way of 
Gran Quivira, at all hazards; and to proceed across the country, from 
that point, even without an escort. The truth doubtless is, the old 
gentleman fancies that the purpose for which this squadron is going into 
that country is to search for a great amount of treasures which are 

said to be buried beneath. the ruins there, and he hopes he may be 
able tu obtain a share of them. 


Fripay, December 16, 1855. 


The weather became very cold last night; all the ponds of water 
extending up and down the valley are frozen over, and the ground is 
hard and resounds loudly at the tread of the column. The sand-bars 
along the river seem to be covered with geese, ducks, and brant, which 
have been driven by the ice from the lagoons and sloughs. They are 
so tame they hardly fly at our approach. 4 

We arrived at a little town, called Casa Colorada, about four o’clock 
this afternoon. This place is thirty-nine miles 537 yards from Albu- 
querque. Here our road leaves the river for the mountains toward the 
east. As it will take two days to march to Manzana, the next and last 
point where we can procure any corn, we are encamped for the night ; 
and shall here buy, and haul in our wagons to-morrow, the torage our 
animals will require to that town. 

The citizens of Casa Colorada gave a ball this evening in honor of 
our coming. The sudden arrival amongst them of so many armed 
men is a matter of great astonishment. 

The result of our observations, as regards the general appearance of 
the inhabitants of the country, made during these first forty miles of 
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our march, may be stated in a few words. The dirty little villages 
through which we have passed, as well as those we have seen in the 
deance, have generally turned cut their inhabitants en masse to get a 
sight at us. This gave us a sight at them. Had we been painters it 
would doubtless have been an interesting one; for men, women, 
children—motley assemblages—exhibited themselves to us in groupes 
picturesque, as well as in ‘crowds grotesque. Some blanketed, with 
sombreros and cigarritos ; some with whitewashed and some with scar- 
let-dyed faces, some with rebosos, some nearly naked, some on house- 
tops shading their eyes with their hand, and some peering through 
chinks and crannies in the mud walls of their dwellings; but all 
curious as to whence we came and whither we were going. The 
national expression of Quien sabe appeared deeply written on every 
face. In no rancho or village have we seen a solitary indication of 
industry, cleanliness, or thrift since we left i Albuquerque ; and it may 
be remarked, parenthetically, that we have yet to see, in that town, 
the first evidence of these cardinal virtues. Indolence, squalid poverty, 
filth, and utter ignorance of everything beyond their corn-fields and 
acequias, seem to particularly characterize the inhabitants who are 
settled along the east bank of the river. We have seen nothing de- 
noting energy on the part of any one, save that shown by the old man 
» Chavis and his two sons‘in-law. On the contrary, we could but ob- 
serve amongst them what seemed to be a universal proclivity for rags, 
dirt, and filthiness, in all things; with sheer laziness and listlessness 
marking their every movement and all that they do. It may be said 
that the people whom we saw were of the lower order; but we were 
justified in coming to that conclusion from not seeing any of a better 
class. 


SaturpDAay, December 17, 1853. 


We started this morning at cight o’clock. For about two miles our 
road lay up a gradually inclined plane, where we found ourselves on 
an almost level mesa that stretched, uninterruptedly, eastward to the 
base of those mountains which commence at the Sandia Peak and ex- 
tend towards the south below El Paso del Norte. 

This plain is sandy and entirely destitute of water. We saw several 
herds of cattle grazing upon it; but, so far as we could observe, there 
Was very scanty pasture. Our guide, a Mexican, informed us that 
these herds are driven to the Rio Grande for water only once in two 


» 


days. We saw but a solitary flock of antelopes, numbering some ten 


or twelve. This was midway between the river and the mountains. 
The scenery, viewed from elevated points on this plain, was very 
beautiful. The Socorro and the Ciboletta ranges of mountains, and 
the distant peak s of others toward the north, were covered with snow, 
and gleamed in the sun with dazzling splehtlag: The long Sierras 
towards which we were now moving were also clothed ina winter-robe 
of white. They bounded the whole eastern horizon. ‘Their tall sum- 
mits and jagged outline, like a fringed edge, standing sharp and cl: arly 
defined against the morning sky, 2 slowed in the light as if burnished 
with silver. While towards us palong their whole western slope—which 
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descended toward the plain as a coast towards the ocean—the valleys 
and precipices reposed in cold blue shadows, chilly enough to make the 
beholder shudder in looking upon them. 

Just before arriving at thie foot of these mountains, we found a pond 
of water four hundred yards to the might of the road. Our guide 
informed us that in the dry season no water can be obtained at this 
place. 

There are here two passes through the mountains; the one on the 
left hand going eastward, leading through a difficult caon; is practi- 
cable only as a bridle path; the one on, ‘the right hand affords every 
natural facility for making a most excellent road for wagons. 


oS 
These passes are known, in the language of the country, ‘as Los 


5 
Puertos de Abé.. The summit of the right hand pass is nineteen miles 
and sixty-three yards from Casa Color rada, and lies east 20° south from 
that town. The road for this whole distance is by far the finest we had 
seen in New Mexico, and is not surpassed, in any point of excellence, 
by the celebrated shell road at New Oyleans. 

The first outcropping of stone which we observed as we approached 
the mountains was of quartz, trap, and greenstone. These are sur- 
mounted by numerous strata of fos siliferous limestone, of good quality. 
These strata in some places are hundreds of feet in ghiclmness. This 
latter formation prevails exclusively at the summit of the pass. 

There is no timber of any kind to be met with until you come near 
the top of the mountains ; the growth then is entirely of dwarfish pifion 
and stunted cedar. 

We encountered snow half way up the pass. The scene presented 
by the column winding its circuitous route to the summit, with parts of 
it lost to view behind some jutting crag, or just emerging into sight 
from some deep gorge—the foreground filled with the dragoons moving 
upon different turns of the road, ‘the sun glancing brightly on their ap- 
pointments—the towering snow-clad peaks on either hand—the back 
ground the valley of the “Rio Grande, with the distant mountains in the 
northwest mar king with a serrated line the far off horizon—was a pic- 
ture whose beauty will not easily be fo: gotten. 

The general direction of the chain of mountains stretching north- 
ward of the pass toward Sandia Peak is north 10° west. The first 
elevated peaks southward of Sandia are called La Tetilla; the next La 
Sterra de la Manzana; then come Los Puertos de Abé; and then the high 
range still further south which is known as La Sterra del Palo Duro. 

ihrem the summit of the pass for the first two or three miles the road 
is very circuitous. It then has an easy gradual descent for about three 
miles further, when you come to a deep cafion which lies entirely to 
the left, but in sight of the road, and at a distance from it of six or 
eight hundred yards. There, in the canon, good sweet water is always 
found. This place is called Agua de Juan Lujan. Near this, but a 
few hundred yards further east, we passed a large spring of salt water. 
It is known by the Mexicans who travel the road as La Salada. Pass- 
ing this, we next encountered, for some three or four miles, mesas of 
dark chocolate-colored sandstone, through which we wound our way to 
2 point where the roads forked. We took that which leads to the left 
hand. In less than half a mile, our road lying up the dry bed of a wet- 
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weather creek, we came to a fine streamlet of fresh water. This was 
fringed by a beautiful grove of cotton wood. At the distance of four 
hundred yards, after we struck the water, we came to the Rurns or 
Ano. Here we are encamped for the night. 

At this time, when so many surveys are making from different points 


along the Mississippi toward the Pacific, with a view of ascertaining | 


the best route for a railroad track, perhaps the suggestion may be ot 
value that the Pass of Abo offers advantages in this respect which may 
not be found in any of the other passes through these mountains. They 
are certainly of sufficient consideration to make it an object to have 
this pass thoroughly explored before others shall be adopted. By 
directing the route from Anton Chico, on the Pecos river, immediately 
past the Ruins of Abo, and thence through the canon by which the 
bridle-path lies that has already been spoken of, the open plain in the 
great valley of the Rio Grande can be reached without tunnelling a rod, 
and with no more difficulty as to the blasting of rocks and grading 
down of acclivities, than has been encountered on any of the ordinary 
railroads in the United States. Let the road be directed across the 
plain so as to pass the Rio Grande at the mouth of the Puerco river, 
thence up the valley of that river to its west branch, and up the valley 
of that branch to Laguna; thence to Zuni, and from that point by the 
route which the indefatigable Whipple will without a doubt find, to the 
shores of the Pacific. ‘These suggestions may possibly be of practical 


utility to those who are engaged in by far the greatest enterprise of 


modern times. 


The Rurns or Axo consist of a large church, and the vestiges. of 
many other buildings, which are now but little else than long heaps of 


stones, with here and there portions of walls projecting above the sur- 
rounding rubbish. There is yet standing enough of the church to give 
one a knowledge of the form and magnitude of the building when in 
its prime. The ground plan of this structure is in the form of a cross, 
its longitudinal direction being within ten degrees of the magnetic meri- 
dian. It was, perhaps, situated exactly upon that meridian when the 
building was erected—the variation of the compass accounting for the 
present difference. The great entrance was in the southern end. From 
thence:to the head of the cross, where the altar was doubtless situated, 
it is one hundred and thirty-two feet, inside. This, the nave of the 
church, is thirty-two feet in width. The short arm of the cross, or 
what in cathedrals is called the transept, is forty-one feet in length and 
twenty-three in breadth. The transept is sixty-six feet from the door- 
way. ‘These measurements were made with a tape-line in a very high 
wind. The round numbers in feet are, therefore, only given, without 
noting the fractional parts of a foot. | 

The walls are of great thickness, and their height is, at this day, in 
over half the structure, all of fifty feet. The upper edge of these walls 
is cut into battlements. The church, as well as the neighboring build- 
ings now in ruins about it, was built of a stratified, dark red sandstone, 
such as crops out along the creek and makes its appearance on the 
sides of the surrounding hills. The pieces of stone do not average 
over two and a half inches in thickness, and are not generally over one 
foot in length. Each piece is of the form it had when it was broken 
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from its native bed. We saw not a single dressed stone about the 
ruins. These stones are laid in mortar made of the ordinary soil from 
the grourd immediately at hand. ‘The roof of the church was evidently 
supported by beams and covered with earth, as in the churches still 
occupied as places of worship throughout New Mexico. We saw no 
signs of an arch, nor any indication that those who planned and built 
the church at Abo were at all acquainted with architecture as a science. 
The walls over the doors and windows, so far as we could observe, 
had been supported by beams of wood. When these had become de- 
stroyed, those stones which were liberated above had dropped down; 
so that now, over each window there is a rude sort of Gothic 
arch, owing its form, not to design, but to accident. "The wood-work 
of the church was evidently destroyed by being burnt. Wherever in 
the walls portions of beams still remain they are found charred and 
blackened by fire. 

The form of the church alone, proves it to have been designed by 
Christians. Perhaps the workmen employed in its construction were 
Indians. We saw a distinct mark of an axe in one of the pieces of tim- 
ber, which is imbedded in the east wall of the church some six feet 
from the ground. Saws also were doubtless used, but we discovered 
no marks of them. The stick of timber marked with the axe, and some 
beams that supported a landing at the head of the stairway which is 
made in the west wall, were the only pieces of wood about the ruins 
which were not burned so much over their surface as to obliterate all 
marks of tools. 

The extent of an exterior wall, which, from the appearance of the 
present heaps of stones, once surrounded the church and the town, was 
about nine hundred and forty-two feet north and south, with an average 
width east and west, of say four hundred and fifiy feet. A large popu- 
lation must have occupied this town and its neighborhood, if one were 
to judge of the number of people by the size of the church built to 
accommodate them at their devotions. 

We saw few, if any, unmistakeable signs that the ground had been 
cultivated in the vicinity of these ruins. Nor is there any good arable 
land, so far as we could observe, at any point nearer the Rio Grande; 
for uplands to be arable, in the climate of New Mexico, must be so 
situated as to be capable of irrigation. 'The stream of water at Abo is 
in a deep ravine. It is very inconsiderable in point of size, and loses 
itself in the sand in less than five hundred yards below the springs 
which feed it. The adjacent country is rolling and broken, and cov- 
ered with pifion and cedar. The underlying rocks are secondary red 
sandstone. ‘The summits of the mesas and neighboring eminences are 
composed of grey limestone filled with marine fossils. 

It was nearly night when we reached Abo. There was a keen 
freezing gale from “the northwest, and the whole appearance of the 
country was cheerless, wintry, and desolate. 'The tall ruins, standing 
there in solitude, had an aspect of sadness and gloom. They did vit 
seem to be the remains of an edifice dedicated to peaceful, religious 
purposes, a place for prayer, but rather as a monument of crime, and 
ruthlessness, and violence. ‘The cold wind when at its height appeared 
to roar and howl through the roofless pile like an angry demon. But 
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when at times it died away, a low sigh seemed to breathe along the 
crumbling battlements; and then it was that the noise of the distant 
brook rose upon the ear like a wail. 

In the mystery that envelopes everything connected with these ruins— 
as to when, and why, and by whom, they were erected; and how, and 
when, and why, abandoned—there is much food for very interesting 
speculation. Until that mystery is penetrated so that all these ques- 
tions can be answered without leaving a doubt, Abo belongs to the 
region of romance and fancy ; and it will be for the poet and the painter 
to restore to its original beauty this venerable temple, to rebuild its 
altars, and to exhibit again unto us its robed priests, its burning cen- 
sers, its kneeling worshippers. 


Sunpay, December 18, 1853. 

[t took us until half past nine o’clock this morning to complete our 
examination of the ruins. We then marched over a rolling and, in 
places, broken country twelve miles 760 yards, and ina general direc- 
tion of N. 12° E. For the whole of this distance the country is covered 
with groves of cedar and pifon trees. We then came to the Ruins of 
Quarrd. ‘These appear to be similar to those of Abo, whether regarded 
with a view to their evident antiquity, the skill exhibited in their con- 
struction, their preservation at the present time, or the material of 
which they are built. They too are situated upon a small stream of 
water that soon disappears in the earth. 

The church at Quarra is not so long by thirty feet as that at Abo. 
We found one room here, probably one of the cloisters attached to the 
church, which was in a good state of preservation. The beams that 
supported the roof were blackened by age. They were square and 
smooth, and supported under each end by shorter pieces of wood carved 
into regularly curved lines and scrolls, like similar supports which we 
had seen at the ends of beams in houses of the better class in Old 
Mexico. The earth upon the roof was sustained by small straight 
poles, well finished and laid in herring bone fashion upon these beams. 
In this room there is also a fire-place precisely like those found in the 
Mexican houses at the present day. 

We had heard that in a stone panel inserted in the front end of the 
church at Quarra we should find emblazoned the fleur-de-lis, the ancient 
armorial bearings of France; and many therefore supposed that possi- 
bly this church had been erected by French Catholics who had come 
as missionaries across the country from the direction of New Orleans. 
But we saw no panel, no fleur-de-lis, and no stone of any kind, that 
bore marks of a chisel or of a hammer. Every piece in the church, in 
the cloisters, and in the debris of a neighboring village, was in the same 
rough form which it had when it was broken from the quarry. 

The course from Quarré to the town of Manzana is, W. 35° N.; the 
distance is four miles 1,145 yards. We now find ourselves at a very 
great elevation. ‘The whole country is clad ina winter garb. The 
high Sierra de las Manzanas, and the towering pyramidal peaks called 


Las Tetillas, gleam with a depth, it is said, of more than two feet of _ 


snow. 
The town of Manzana is situated at the base of the Sierra of that 


| 
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name, and a small rivulet which, in running eastward to the open plains, 
soon sinks into the ground. Several dams are constructed along this 
rivulet, to collect and retain the water for purposes of irrigation. The 
town is built partly of logs set on end jacal fashion, with the interstices 
filled with mortar. and with roofs covered with earth, and partly of 
adobes. It sports a very dilapidated church, erected, it would seem, 
as a practical antithesis to the morals of the bastante: for Manzana 
enjoys pre-eminently the wide-spread notoriety of being the resort of 
more murderers, robbers, common thieves, scoundrels, aoa vile aban- 
doned women than can be found in any other town of the same size in 
New Mexico, which is saying a good deal about Manzana. Fortunately 
it contains but few inhabitants, not more than five or six hundred at 
most. It is not an old town. When the first settlers came here they 
found two groves of apple-trees, one just above the site now occupied 
by the town, and one just below. ‘Tradition says these trees were 
planted at the time Abo and Quarra were inhabited ; and yet, tradition 
has lost all trace of when that time was. It is said the Catholic church 
of New Mexico claims that they were planted by some priests, but 
admits that it has no records or authentic traditions about the ruins 
we have visited. Her claim, however, that some priests did this at 
some period or other, is good enough to authorize her to farm out 
these two orchards yearly, as we were informed, to the highest bidder. 
Two of the largest trees in the lower grove were found to be respec- 
tively eight feet and six feet in circumference. The largest was hollow 
—a mere shell of an inch or two in thickness. These trees have a 
venerable appearance. They have never been pruned, and have, 
therefore, grown gnarled and scraggy. Many of them are much smaller 
than those which were measured. ‘They have grown, doubtless, from” 
seeds which have fallen from the older ones. How long this process of 
‘self-planting has been kept up, of course, no one can “know. Apple- 
trees are not indigenous to New Mexico. Assuming it to be true, how- 
ever, that the largest of these trees were planted at ‘the period referred 
to, then the ruins of Abo and Quarraé are more than two centuries old. 

These two groves, or rather these two clumps of trees, are not stand- 
ing regularly in rows and orchard-like; on the contrary, they are 
crowded together in the most irregular and natural manner. 

The name of this town, and of the towering Sierra to the west of it, 
was adopted from finding these orchards ‘here ; Manzana being. the 
Spanish for apple, and Manzano the botanical name in that language 
for apple-tree. The name of the town is spelt indiscriminately in both 
ways throughout New Mexico. 

Immediately about Manzana, and up the slope towards the high 
mountains west of the town, there is a pine forest many miles in extent, 
of most excellent timber for boards and for building purposes. Some 
twenty-five or thirty miles in an easterly direction there is a large salt 
lake, which has no outlet. This lake, supplies nearly the whole of the 
upper portion of the territory with salt. ‘There are fine roads leading 
towards it from different directions. We were informed that the bottom 
of the lake is covered with a sheet of solid salt, which, in the dry 
season, is some three or four inches in thickness. When the rainy 
season sets in, filling the lake with fresh water drained from the sur- 
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rounding prairies, this sheet of salt is said to dissolve down to half this 
thickness. We were not prepared to examine and visit this lake. It 
hes directly off our route, and has neither wood nor fresh water within 
many miles of it. The proper time to go to it would be during the 
rainy season and when there is grass. 

We had procured orders from the vicar general of New Mexico for 
what corn we should require at Manzana—corn which had been paid 
in by the peasantry as tithes (diezmos) to the Catholic church. When 
we arrived there, we found that the corn belonging to the church was 
some six or eight miles off, at another village, called Torreon. So'we 
were forced to buy on credit what forage we required. 

‘Here we learned that a small party of Texans had recently ae at 
the ruins of Gran Quivira in search of treasures. Whilst there they 
sent an Apache Indian in to Manzana for some articles they wanted. 
An American named Fry, a hunter, who lives at Manzana, went out to 
the ruims in company with two Mexicans to see these Texans; when 
he reached there he found them gone. He ascertained while he was 
gone that there was no water to be found at a ‘pond where our Mexican 
euide expected we should find it, as ithad dried up and that unless we 
found another small pond some six or eight miles from that, and which 
our guide knew nothing about, we should be obliged to go without any, 


for he said there was probably no snow about. the ruins, as about. 


Manzana, which we could melt. So Fry was employed to pilot us to this 
pond, as, failing to find it, we could cbtain no water nearer to Gran 
Quivira than at the little stream at Quarra, which isa distance of thirty- 
five miles. 


Monpay, December 19, 1853. 


This morning we loaded the wagons with all the corn they would. 


hold; but it did not amount to over two days’ feed, as our other supplies 
had to be taken along besides. In addition to this the dragoons put 
into their haversacks « enough for their horses for one night. Westarted 
about ten o’clock in the morning and retraced our steps toward Abé, to 
a point on the road known as arroyo de la Cienega—a dry bed of a wet- 
weather stream. ‘This is nearly two miles below Quarra. Here we 
lett the beaten track and took a course across the country in the 
direction of E. 40° 8. After travelling some six mies we struck an 
Indian trail which leads from Manzana to the country of the Mescalero 
Apaches. ‘This we followed in the same general direction to some 
holes in the rocky bed of another wet-weather streamcalled Las Agua- 
chas. ‘These often contain water enough for a small party With 
animals, but we found them quite dry. Oné; only, had a small cake of 
ice, but no water. They are 15 miles 1,022 yards from where we left 
the road. The country for this distance is quite barren. It has but 
little grass, but is covered with the tall branching cactus, and with 
scattered clumps of pifon and cedar-trees. On our right hand, for the 
last third of this distance, we have had a mesa covered with timber to 
its summit, which is called La Mesa de los Tumanes. It is improperly 
laid down upon the maps as a Sierra, or mountain range. Itruns from 
west to east, commencing a few miles south of Abé ‘and ending in a 
point on the plains hone fitteen miles east of Las Aguachas, where we 
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eross over it by ascending gradually through an open prairie, which can 
easily be seen from the place where we lett the road below Quarra. 

The stone that crops out at Las Aguachas is a remarkably fine sand- 
stone, suitable for grindstones and whetstones. The best is at the 
upper end of the ravine where the last pool of water would be found 
in the wet season. 

When we reached this point it was nearly night. A cold piercing 
wind was blowing, and it was yet some miles to the place where we 
hoped to find water. The wagons were some two or three miles 
behind; Major Carleton pushed on with the squadron, having Fry for a 
guide, to find the pond before dark; leaving Lieutenant Sturgis with 
twelve men at Las Aguachas, to wait for the wagons, and then follow 
with them on the trail. The Mexican guide stayed with the leutenant, 
that he might track the squadron after night should set in. After travel- 
ling a little over five miles, the squadron arrived at the water. It was 
found in a deep hollow in the open prairie. ‘The pond is not over 
eighty or one hundred yards in diameter, and might easily be missed 
after dark even by one acquainted with its locality. The water is 
fresh and sweet. This pond is nearly a mile from timber. It les 
immediately off against the mouth of a pass through the Mesa de los 
Tumanes, and is known to the shepherds as La Laguna de la Puerta, 
the Lake of the Pass. Here we made holes in the ice, and, having 
watered all the horses, moved up into the pass, where we found wood 
in abundance, and very good protection from the cold wind. We soon 
had large fires burning, which served as a beacon to the lieutenant, 
who was behind bringing up the wagons. Shortly after dark he arrived. 
One of the wagons was immediately unloaded and sent with the water- 
kegs to the lake; the men taking lanterns to see to get the water through 
the ice. By ten o’clock at might our horses were groomed and fed, 
the men had had their suppers, and large piles of pimon wood were 
blazing the whole length of the camp, giving it a cheerful and pictu- 
resque appearance. 

‘This camp is twenty-five miles and 90 yards from Manzana. 


Turespay, December 20, 1853. 


As we knew it would be quite impossible to march to Gran Quivira 
and make the necessary observations there and back to the laguna in 
one day, it was decided to rest this forenoon, and to fill the kegs and 
India rubber water-tanks with water, and then to march to the ruins in 
the afternoon; to encamp near them to-night; to employ the forenoon 
of to-morrow in their examination; and then to return to-morrow even- 
ing to this place. In this way our animals would not be without wate 
more than a day and a half. We accordingly broke up our camp 
about half-past twelve o’clock. After we had filled our kegs and 
tanks at the laguna, we ascended a high ridge for a mile or more, when 
our guide pointed out to us what he said was the great church or cathe- 
dral, at Gran Quivira. It was in an air line all of thirteen miles dis- 
tant, and yet we could see it distinctly with the naked eye. We could 
have seen it easily when five or six miles further off; had there been no 
obstruction to the view; a proof of the remarkable clearness of the 
atmosphere in this elevated region. It lies S. 5° E by the com- 

Mis. Doc. 24 20 
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pass from Laguna de la Puerta, and served for a land-mark towards 
which to direct our march. Our course was a very straight one; for 
the country, which is an open rolling prairie, offered no impediment to 
our moving in a right line. The weather changed to be very cold 
during the afternoon; when near sunset a fierce wind arose from the 
direction of the snow-clad mountains in the west, and a cold vapor 
like a cloud came over the country, enveloping everything in a dense 
fog, and covering men and horses with a hoar frost. It was feared 
that the gale would change into one of those dreadful winter northers 
which are sometimes experienced in this country, and which are so 
fatal to men and animals when exposed to their fury on the open 
prairie. So the direction of the march was changed, that we might get 
the shelter of the timber on the slope of the Mesa de los Tumanes, 
which stretched along our right at a distance of not more than three or 
four miles. This we struck very opportunely, just as night was setting 
in. We soon had large fires blazing, and all our horses well blanketed 
and picketed on the leeward side of them, to get the benefit of the 
heated air and of the eddy in the wind from the long line of tents. In 
this way they were kept from suffering, although the night was uncom- 
-monly cold and inclement. 

So stillanother day has passed away, andthe ruins are not yet reached. 
Quivira would seem always to have been a difficult place to arrive at. 
We find in Castaneda’s history of the expedition into this country 
made by Francisco Vasques de Coronado, in 1540,’41, and ’42, that that 
general was forty-eight days in hunting for it, starting from some point 
between the Rio Grande and the Gila river. All the way from Albu- 
-querque we have asked the people of the country where the ruins 
were situated? How they looked? Who built them? &c., &c. To 
all these questions we could seldom get a more definite reply than 
Quien sabe? It seemed as if the genii who, in the Eastern tale atleast, 
are said to guard the depositories of great treasures, were determined 
to make the existence of such a place as Gran Quivira as much of a 
problem to us as to the Mexicans themselves. We had seen, betore 
the fog set in, an edifice in the distance, which had seemed to move 
away as we approached it, like the weird lakes of water in a mirage. 
But to-morrow, at all events, will decide for us whether that edifice be 


a Fata Morgana or not. 


Wepnespay, December 21, 1853. 


At daybreak this morning every tree and spire of grass, and even 
the blankets upon our horses, were covered with ice. The trees 
seemed as if every twig was made of frosted silver. The wind had 

one down, and overhead the sky was clear; but a heavy bank of fog 
extended all along the east, obstructing our view of the Sierra de las 
Gallinas, which bounds the horizon in that direction. It was long ere 
the approaching sun waded up through so dense a veil. 

Soon after we left camp we again saw the cathedral of Gran Qui- 
vira; but in surmounting one eminence after another as we moved 
along over a rolling country, the ruins, phantom like, seemed to 
recede before us the same as yesterday. When we first saw them 
this morning they appeared to be about a mile and a half distant, when 
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in reality they were more than five miles off. The last three of these 
five miles’ travel was over nothing but a succession of sand _ hills 
covered with a tall coarse grass, with two or three heads on each stalk, 
which seemed to be peculiar to this place. ‘The horses sank more 
than fetlock-deep into the soft yielding sand; while it was with great 
difficulty that the mules, at a snail’s pace, drew the wagons along. 

At eleven o’clock in the forenoon we came to the last high ridge on 
the point of which the ruins are situated. This ridge is composed of 
dark blue compact limestone, which crops out in several places along 
its slopes. The ascent is quite abrupt on every hand, except towards 
the east; the ridge is prolonged in that direction for several miles. We 
all felt rejoiced that finally we had reached a place about which so 
much had been written, and yet so little had really been known. 

Whatever may have been the grandeur and magnificence of that 
place in ages long past, its present appearance and condition are easily 
described. 

We found the ruins of Gran Quivira to consist of the remains of a 
large church, or cathedral, with a monastery attached to it; a smaller 
church or chapel; and the ruins of a town extending nine hundred feet 
in a direction east and west, and three hundred feet north and south. 
All these buildings had been constructed of the dark blue limestone 
which is found in the vicinity. 

The cathedral, which we had seen from Laguna de la Puerta, is one 
hundred and forty feet long outside, with the walls nearly six feet in 
thickness. It stands longitudinally W. 15° S., with the great entrance 
in the eastern end. The altar was in the western end. Like the 
churches at Abo and Quarra, it is constructed in the form of a cross. 
From the doorway at the foot of the cross to the transept, it is eighty- 
four feet seven inches; across the transept it is twenty-one feet six 
inches; and from thence to the head of the cross it is twenty-two feet 
seven inches ; making the total length, inside, one hundred and twenty- 
eight feet eight inches. The width of the nave is twenty-seven feet ; 
the length, inside of the short arm of the cross, is thirty-six feet. A 
gallery extended along the body of the cathedral for the first twenty- 
four feet. Some of the beams which sustained it, and the remains of 
two of the pillars that stood along under the end of it which was nearest 
to the altar, are still here; the beams in a tolerably good state of pre- 
servation—the pillars very much decayed; they are of pine wood, and 


are very elaborately carved. There is also what, perhaps, might be 


termed an entablature supporting each side of the gallery, and deeply 
embedded in the main wall of the church; this is twenty-four feet long 
by, say, eighteen inches or two feet in width; it is carved very beauti- 
fully, indeed, and exhibits not only great skill in the use of various 
kinds of tools, but exquisite taste on the part of the workmen in the 
construction of the figures. These beams and entablatures would be 
an ornament to any edifice even at the present day. We have cut one 
of the beams into three parts, to take back with us. The entablatures 
are so deeply set in the walls that we are unable to procure a piece of 
them. The beams are square, and are carved on three sides; the 


_ floor of the gallery rested on the fourth side. 


The stone of which the cathedral was built was not hewn, nor even 
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roughly dressed; but the smoothest side of each piece was laid to the 
surface with great care. We saw no one piece in all the ruins which 
was over a foot in length. The mortar was made from the ordinary 
soil found upon the spot; it affords but a poor cement to resist the 
action of the elements and the ordinary ravages of time. 

The walls of the cathedral are now about thirty feet in height. It 
was estimated, from the great quantity of stones which have fallen 
down, forming a sort of talus both within the walls and outside of 
them, that, originally, this building was all of fifty feet in height. 
There is a small room to the right as you enter the cathedral, and 
another room, which is very large, and which communicates with the 
main body of the building by a door at the left of the transept. ‘There 
was also communication between this large room and the monastery, 
or system of cloisters, which are attached to the cathedral. The 
chapel is one hundred and thirty feet from the cathedral. This buildmg 
is one hundred and eighteen feet long, outside, and thirty-two in width; 
its walls are three feet eight inches in thickness ; it is apparently in a 
better state of preservation than the cathedral, but yet none of the 
former wood-work remains in it. 

A short distance from the chapel there is an enclosure, which we 
supposed was the ancient cemetery. 

The remains of the town are but heaps of stones, with here and 
there some evidences of narrow streets running nearly east and west, 
and north and south. ‘Through these stones pieces of beams and sticks. 
of wood are seen to project; these indicate, by moss and otherwise, 
that they are of very great antiquity; they are bleached white by the 
weather, and are deeply gnawed by the tooth of time. 

We saw some deep pits, which were circular,’ and walled around 
like wells; we believed them to be the remains of cisterns—they were 
not deep enough for wells; some have concluded that they were 
estufas. ‘Two hundred and ninety feet north of the cathedral there 
are evident traces of an estanque; this, as well as the cisterns, was. 
probably made to collect the rain-water which ran from the different 
buildings. 

Toward the east we saw a well defined road, which kept the ridge 
for a few hundred yards, and then turned off toward the southeast, 
where all further vestiges of it are lost in the sand. Where it is the 
most plainly marked along the summit of the ridge some large cedar 
trees are growing directly in the middle of it; these trees look to be 
very old indeed. 


In every direction about the ruins we found great quantities of broken _ 
pottery, many specimens of which we have collected to take to Albu- — 


querque. Some of it is handsomely marked and well glazed. We 
also found several stones which were evidently once used as matates. 
These matates are in use to this day, to rub boiled corn upon until it 
becomes a kind of dough, suitable to be kneaded into cakes called 
tortillas. We have selected two, which we shall take home with us. 


| 


These prove to us that the ancient inhabitants of Gran Quivira knew 


the use of corn as an article of food. 
There is no sign that the ground in the vicinity has ever been culti- 
vated, and no mark whatever of irrigating ditches. Indeed, an acequia, 


| 


{ 
)) 
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or open aqueduct, could not, it is believed, have brought water to the 
Gran Quivira, for the point occupied by the ‘town appears to be con- 
siderably higher than the surrounding country. 

We were informed by men at Manzana who had been pastores 1 
their youth, and had herded sheep in this region of country, that there 
is a fine bold spring of water at the base of ‘the Sierra de las Gallinas, 
about fifteen miles from the ruins, and that they had heard that water 
once ran in an aqueduct from that spring to the Gran Quivira. This 
could hardly have been possible, unless the aqueduct was a closed 
pipe; because, from appearances, the country intervening between 
those two points is considerably lower than either of them. 

We saw no indications that there had ever been such an aqueduct, 
nor did we see any sign that wells had been digged in the neighbor- 
hood. From every feature of the country, both within and without the 
surrounding sand-hills, we could but be lost in conjecture as to the 
method adopted by the inhabitants to obtain even water to drink, let 
alone for purposes of irrigation, unless they were supplied by some 
spring or stream that has “long since disappeared. 'The nearest point 
where water can always be obtained now, is the spring which the pas- 
tores spoke of as being at the base of the Sierra de las Gallinas, fifteen 
miles away. The Laguna de la Puerta is 14 miles 773 yards from 
Gran Quivira, in nearly a direct line; but this is said to become 
entirely dry in seasons of great drought. 

As at Abo and Giana. we were surprised at not finding, in the ca- 
thedral and chapel, some of the doorways and windows surmounted 
by an arch. Had they been so, originally, these buildings would be in 
a better state of preservation. The beams across windows and doors, 
in giving way to the weight above as they became decayed, made a 
fair beginning towards letting down the whole superstructure. 

Mr. Gregg, in speaking on the ancient ruins of New Mexico, says: 
«The most remarkable of these are La Gran Quivira. This appears 
to have been a considerable city, larger and richer by far than the 


capital of New Mexico has ever been. “Many walls, particularly those 


of churches, still stand erect amid the desolation that surrounds them, 
as if their sacredness had been a shield against which time dealt his 
blows in vain. The style of architecture is altogether superior to any 
thing at present to be found in New Mexico. What i is more extraordi- 
nary still is, that there is no water within less than some ten miles ot 
the ruins; yet we find several stone cisterns, and remains of aqueducts, 
eight or ten m'‘les in length, leading from the neighboring mountains, 
from whence water was no doubt conveyed. And as there seem to be 
no indications whatever of the inhabitants having ever been engaged in 
agricultural pursuits, what could have induced the rearing of a city in 
such an arid woodless plain as this, except the proximity of some val- 
uable mine, it is difficult to imagine. From the peculiar character of 
the place, and the remains of cisterns still existing, the object of pur- 
suit, in this case, would seem to have been a nlacer—a name applied 
to mines of gold-dust intermingled with the earth. Other mines have, 
no doubt, been worked in the adjacent mountains, as many spacious 
pits are found, such as are usually dug in ae of ores of silver; and 


it is stated that in several places heaps of scoriz are found. 
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‘‘By some persons these ruins have been supposed to be the remains 
of an ancient pueblo, or aboriginal city. This is not probable; for, 
though the relics of aboriginal temples might possibly be mistaken for 
those. of Catholic cumacees, yet it is not presumed thatthe Spanish coat 
of arms would be found sculptured and painted upon their fagades, as: 
is the case in more than one instance. The most rational accounts 
represent this to have been a wealthy Spanish city, before the general 
massacre of 1680, in which calamity the inhabitants perished,—all 
except one, as the story goes,—and that their immense treasures were 
buried in the ruins. Some credulous adventurers have lately visited 
the spot in search of these long-lost coffers, but as yet (1845) none 
have been found.” 

There is no indication that the escutcheon of Spain was ever sculp- 
tured or painted on any fagade about the ruins; and the facts, as re- 
gards the style of architecture and the remains of an aqueduct, do not, 
as is shown by this snene agree with his statement. Mr. Gregg 
must have described the appearance of this place from what he heard 
about it; for on all those subjects of which he wrote from personal ob- 
servation he is most excellent authority. 

Pedro de Castaneda accompanied Francisco Vasquez de Coronada 
in his great expedition to the north in search of gold. He wrote a his- 
tory of the campaign. General Vz asquez de Coronada arrived in a 
country which was called Quivira, in the month of June, 1542. Ifthe 
present ruins of Gran Quivira are in a region identical with the Quivira 
then visited, it may be of interest to state what Castaneda says of it 
and of its inhabitants: 

“Up to that point the whole country is only one plain; at Quivira, 
mountains begin to be perceived. From what was seen, it appears to 
be a well peopled country. The plants and fruits greatly resemble 
those of Spain: plums, grapes, nuts, mulberries, rye, grass, oats, penny- 
royal, origanum, and flax, which the natives do not ‘culiiy ate, because 
they do not understand the use of it. Their manners and customs are 
the same as those of the Teyas; and the villages resemble those of New 
Spain. The houses are round, and have no walls; the stories are like 
lofts; the roofs are of straw. The inhabitants sleep under the roofs; 
and there they keep what they possess.” 


The manners and customs of the Teyas, to which he likens those of 


the people of Quivira, are described as follows: 

‘These natives are called Querechos and Teyas. They live under 
tents of buffalo skins tanned, and subsist by the chase of these animals. 
These nomadic Indians are braver than those of the villages; they are 
taller, and more inured to war. They have great troops of dogs, which 
carry their baggage; they secure it on the backs of these animals by 
means of a girth : and a little pack-saddle. When the load becomes 
deranged, the dogs begin to bark to warn their master to adjust it. 
These Indians live on raw meat, and drink blood; but they do not eat 
human flesh. Far from being evil, they are very gentle, and very 
faithful in their friendships. They can make themselves very well un- 
derstood by signs. They cut meat in very thin slices, and dry it inthe 
sun; they ane it afterwards to a powder, to preserve it. A single 
handful thrown into a pot answers for a meal, for it swells greatly. 
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They prepare it with the fat which they preserve when they kill a but- 
falo. They carry around the neck a great intestine filled with blood, 
which they drink when thirsty. Ir they open a buffalo, they squeeze 
the masticated grass which is found in the stomach, and drink the juice 
which runs out; they say that this is the whole substance of the belly. 
They open a buffalo at the back, and divide it at the joints, by means 
of a piece of pebble attached to the end of a stick, with as much facility 
as if they used a knife of the best steel.” 

The present ruins are not the remains of the round houses with roots 
of straw, which Castafieda describes as the dwellings of the inhabitants 
of Quivira, three hundred and twelve years ago; and if they had had 
in those days instruments to shape and carve these beautiful beams 
and pillars, and entablatures, they would hardly have used pebbles at 
the ends of sticks in cutting up the buffaloes which they had killed. 
Besides, the matates we have found are almost positive proof that the 
people who once resided here ate as food tortillas made of corn; while, 
from Castafieda’s account, one is obliged to believe that the inhabitants 
of the country which he calls Quivira lived entirely upon the flesh of 
the buffalo, as the Comanches do at the present day. 

Castafieda says likewise that: ‘*The Indians of the country had 
neither gold or silver, and were not acquainted with the precious 
metals. "he Cacique wore on his breast a plate of copper, which he held 
in the greatest esteem.” 

Many have supposed that the ancient Aztecs built the edifices at 
Gran Quivira, Abo and Quarra, during their migration from Aztlan 
toward Anahuac ; and that the ruins now found in the Navajo country, and 
the Casas Grandes which are still to be seen along the Gila river, were 
built by the same people and at about the same period of time. Cap- 
tain Johnson, of the first dragoons, visited the ruins of the Gila river in 
November, 1846 ; from his description of one of the Casa Grande, the 
largest and best of any he saw, we can discover no point of resemblance 
between it and these now before us. Captain Johnson says: ‘ After 
marching six miles, still passing plains which had once been occupied, 
we saw to our left the Casa de Montezuma. I rode to it, and found 
the remains of the walls of four buildings, and the piles of earth show- 
ing where many others had been. One of the buildings is still quite 
complete, as aruin. The others had all crumbled but a few pieces of 
low, broken wall. The large Casa was fifty feet by forty, and had been 
four stories high; but the floors and roof had long since been burnt out. 
The charred ends of the cedar joists were stillin the wall. I examimed 
them, and found that they had not been cut with a steel instrument. 
The joists were round sticks, There were four entrances, north, south, 
east, and west; the doors are about four feet by two. The rooms had 
the same arrangement on each story. There was no sign of a fire- 
place in the building, The lower story was filled with rubbish; and 
above, it was open to the sky. The walls were four feet thick at the 
bottom, and had a curved inclination inwards to the top. The house was 
built of a sort of white earth with pebbles, probably containing lime, 
which abounded on the ground adjacent; and the surface still remained 
firm, although it was evident they (the walls) had been exposed to great 
heat from the fire. Some of the rooms did not open to all the rest, but 
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had a hole a foot in diameter to look through. In other places were 
smaller holes.”” Clavigero, the historian, believes that this great move- 
ment of the Aztecs from the north towards the south commenced about 
the year of our Lord 1160, and that Casas Grandes were built by them 
at various halts which they made in their circuitous journey towards the 
valley of Mexico. It has been shown that in 1542 there were no 
buildings of the size and character of the Casas Grandes, or such as are 
found here now, in all the country called Quivira, which Castaneda 
visited and described. So one must conclude that, so far as the Aztecs 
are concerned, whatever they may have had to do with the building 
of the edifices either in the Navajo country, or on the Gila, or those 
found 250 miles northwest of Chihuahua, they never planned or con- 
structed those at Gran Quivira. 

History represents that Vasquez de Coronada, finding no gold during 
his great expedition, returned to Mexico, where he fell into disgrace and 
died in obscurity. 

The Spaniards did not return to colonize the province of New Mexico 
until the year 1581; and the country could not be considered as con- 
quered until 1595. For eighty-five years after this the colony seems to 
have prospered and to have grown in power. ‘Towns and villages 
were built, and valuable mines of gold and silver were found and 
worked with success. The Catholic clergy were aided in their efforts to 
convert the Indians to christianity by the government, at whose expense 
large churches were erected in different parts of the province of New 
Mexico, corresponding with the missions, which were built for the same 


purpose and at about the same period in the other provinces of Texas- 


and California. It was during this time, doubtless, that the large edi- 
fices at Abo, Quarra, and Gran Quivira were erected. It is more than 
probable that valuable mines of the precious metals were found in their 
vicinity, and worked under the direction of the Spaniards by the Indians 
who had been subjugated; for there is every reason to believe that the 
mountains east of the Rio Grande are at this day rich in gold and 
silver. 5 . 

It appears that during these eighty-five years the Spaniards treated 
the Indians with the most cruel oppression, until finally the latter re- 
volted against them. The night of the 13th of August, 1680, was the 
time set throughout all New Mexico, when the Indians should rise 
and make an indiscriminate massacre of all the Spaniards in the 
country. This plot was made known to Don Antonio de Otermin, then 
the governor and military commandant of the province, by two Indian 
chiefs. Every effort was made for defence and to avert the coming 
storm, but without success. The Indians rose as agreed upon: after 
various conflicts, they destroyed great numbers of the inhabitants ; and, 
finally, by the latter end of September of that year, succeeded in dri- 
ving all the rest, with Governor Otermin included, to El Paso del Norte, 
entirely beyond the confines of the territory. 

We have been informed that there is now a tradition amongst the 
Indians, that as soon as their forefathers had become successful in ex- 
pelling the Spaniards, they filled up and concealed all traces of the 
mines where they had toiled and suftered for so many years; declaring 
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the penalty to be torture and death to any one who should again make 
known their locality. 

Old Mr. Chavis, who overtook us soon after our arrival at Gran 
Quivira, informed Major Carleton that he had been told, when in his 
youth, by very old people, that a tribe of Indians once lived here called 
the Pueblos of Quivira; that the Spanish priests came and lived 
amongst them, in peace and security, for twenty years; that during 
this period these large churches were erected; and that at the time of 
the great massacre there were seventy priests and monks residing 
here—all of whom were butchered excepting two, who contrived to 
make their escape; that, previous to their massacre, the priests had 
had intimation of the approaching danger, and had not only buried the 
immense treasures which had been collected, but had concealed like- 
wise the bells of the churches; that many years afterwards the people 
of Quivira died off until but few remained; that one of these, a de- 
scendant of the chief, knew where the treasures were buried; that the 
remnant of the tribe afterwards emigrated and joined other Pueblos 
below El Paso; and that many years ago an old man, one of the last 
of the tribe, had told in what direction from the church these great 
treasures had been concealed. So tar as the building of the churches 
and the massacre of the monks and priests are concerned in this ac- 
count, as well as the final decrease and removal of the people who 
once lived here, there is no doubt but the story told by Mr. Chavis is, 
in the main, correct. ‘The account of the depositories of the bells and 
the treasure is said to have been written down as given from the lips 
of the last cacique of Quivira, who, at the time he made the disclosure, 
was living away below Mesilla, on the Mexican side of the river. A 
copy of this paper has been secured, and is here inserted in the original 
language, for the benefit of those who may take an interest in such 
matters. 


‘En el Semetario de la Parroquia grande en el centro del costado 
derecho segun la figura numero uno esta una entrafa escarbando estan 
dos campanas tomando Ia linea de la abertura que dejan las dos cam- 
panas se bera al oriente para el callejon que deja la eglesia vieja y el 
pueblo una lomita a distancia de tres cientas varas mas 0 menos que 
no hay otra que forme linea con las campanas debajo de dicha loma 
hai un sotano de diez o mas varas retacado de piedras el cual tiene el 
gran tesoro. 

‘‘Nombrado por Carlos quinto de la Gran Quivira.’’* 


The grammar of this document is preserved, as in the original. 
There can be no doubt but the belief that a large amount of gold and 
silver has been buried here, has for a great number of years been 
seriously entertained. We find in the cathedral and in the chapel, in 
every room in the monastery, in every mound of stones in the ,neigh- 
borhood, and in every direction about the ruins, large holes dug, in 
many places to the depth of ten feet, by those who have come from 





‘*<«Tn the cemetery of the great parish church, in the centre of the right side, according to 
figure number one, there is a pit, and by digging will be found two bells. By taking the line 
of the opening left by the two bells, there will be seen to the east, along the lane left by the 
old church and the town, a hill, at the distance of three hundred yards, more or less, which 
forms precisely a line with the bells. At the foot of said hill isa cellar of ten yards or more, 
covered with stones, which contains the great treasure. ; 

‘*Mentioned by Charles Fifth of Gran Quivira.”’ 
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time to time to seek for these hidden treasures. Some of these holes 
look as if they were made more than a century ago, while others ap- 
pear to be quite recent. Even the ashes of the dead have not been 
left undisturbed during these explorations. Near the east end of the 
chapel we saw where the people who had been digging had thrown 
up a great many human bones, which now lie scattered about. From 
these we have selected six skulls to send to some one who is skilled in 
the science of craniology, that he may determine, if possible, to what 
race of people they once belonged. These skulls are thought to be 
unusually large. 

The ruins of Gran Quivira have hitherto occupied the same position 
with respect to the boundless prairies which the fabulous island of Atlantis 
did to the ocean in days of antiquity. No one seemed to know exactly 
where this city was situated. But the uncertainty of its locality seemed 
to make no difference in regard to the interest that was felt concerning 
it; for people would believe in its existence, and receive great pleasure 
in listening to traditions about its marvellous beauty and magnificence, 
even when to a reasonable mind those traditions and accounts ran 
counter to probability. 

Men of genius and distinction have taken great pains in following up 
mazes in the labyrinth of reports concerning it, whether oral or written, 
and in their glowing descriptions it has appeared almost like a city of 
enchantment. ‘To them it had paved streets, and fluted columns, and 
ornate friezes, and sculptured fagades ; it had the remains of aqueducts 
and fountains; it had long colonnades, and even barbaric statuary; it 
had the groined arch, the shouldering buttress, the quaint gargoyle, and 
everything in outline and in detail that could betoken skill, and taste, 
and opulence. It was a city, they said, whose inhabitants departed 
from it so long back in the gloom and mists of the past as to leave in 
utter obscurity all other records concerning them. 

The sphynx, they said, about whose bosom the sands from the Lybian 
desert had drifted for unknown centuries, was ne more of an enigma 
than this was. Here were palaces and temples, and deserted courts, 
and long-echoing corridors, and grass-grown streets, and reigning over all 
a silence so profound as almost to be heard. 

Historical societies had taken up these descriptions, and filed them 
away among their transactions as documents of deep interest. Vene- 
rable and learned ethnologists searched in dusty manuscripts and black- 
letter volumes of antiquity for some authentic account of that race of 
men who reared and then abandoned such a city. But to this moment 
their researches have proved fruitless, and the story they seek is still 
recorded in an unsealed book. 

Our business is not that which will permit us to clothe with imagi- 
nary grandeur these vestiges of a people whose name has been erased 
from the book of nations, nor that which will allow us time to indulge 
in abstruse speculations as to their race or their language. These 
things belong to the poet and philosopher. With all those pleasant 
reveries and romantic fancies which these ruins away here on a desert 
are so wonderfully calculated to awaken we can have nothing to do. 
We came here to note realities; and now the facts we have seen, the 
theories we have read which were of value, the traditions we have 
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heard deserving of attention, and the conclusions to which we have 
come concerning this interesting place, are all written down. All else 
save the things we saw admits of doubt, and is obscured by so dark a 
cloud of uncertainty as to leave much ground for new theories, and for, 
perhaps, infinitely more valuable conclusions. 

We found that the Mescalero Apaches, with whom we had some busi- 
ness of interest, had all gone far towards the south. Our guide, who 


was a captive amongst them for eight months, gave us some information 


as to their strength in warriors, which is worthy of record. He says 
they live in small bands, or families, in order to distribute themselves 
over a greater extent of country for purposes of hunting. When they 
are engaged in war, or upon any other enterprise of importance, these 
bands become united. When separated, they are each controlled by a 
sub-chief; when acting in concert, they choose a head-man to direct 
affairs for the time being. The following list shows the name of each 
of these sub-chiefs and the strength of his band in fighting men : 

Santos has forty men ; 

Josecito has nine men; 

Barranca has nineteen men ; 

Negrito has twenty men ; 

Jose Largo has fifteen men ; 

La Pluma has thirteen men ; 

_ Santana has nineteen men. 

Two chiefs who live in the Sacramento mountains, whose names are 
unknown, have fifty men. 

Add to these the ten sub-chiefs, and we have in this tribe two hun- 
dred and eight men capable of bearing arms. 

They are represented as having many good rifles, and as being most 
excellent shots. Living in the neighbor rhood of the great thorougfare 
that leads from Texas to California, and having mountain fictieeeean in 
which to take refuge when pursued, they are able, and very willing, to 
do a great deal of mischief. 

From Gran Quivira, the northern point of the Sierra Blanca bears 
by the compass 8. 30° E., and is distant about fitty miles. 

The highest point of the Sierra de las Gallinas bears E. 5° N., and 
is distant about fifteen miles. 

The peaks known as Las Tetillas bear N. 36° W., and are distant 
about fifty-five miles. 

We left the ruins about three o’clock in the afternoon, and retraced 
our steps to the Laguna de la Puerta, where we arrived an hour after 


dark. 


Tuurspay, December 22, 1853. 


To-day we returned to Manzana, over the same track we had made 
to the Laguna. Here we encountered a snow-storm. This town is so 
elevated that hardly a cloud passes the mountains that does not shower 
upon it either rain, snow, or hail. From what we have observed 
during our second visit to this place, this Botany Bay of New Mexico, 
we eee concluded that our former estimate of the character of the 
inhabitants was premature and ill-jadged; we now believe that there 
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is not one single redeeming trait of disposition or habits to be found 
within its borders. 


Fripay, December 23, 1853. 


Our course to-day was about N. 10° W., and lay along the eastern 
slopes of the Sierra de la Manzana. We faced a snow-storm for nearly 
the whole forenoon, and were therefore unable to observe much about 
the features of the country. Six miles 729 yards from Manzana we 
passed a small mountain stream running towards the east—a mere 
brook, that is soon lost in the ground. On this there is a little village 
called Torreon. ‘Two miles 1,181 yards further north we passed ano- 
ther similar brook, and another small town called Tagique. From 
this last place, over a rolling, broken, and well timbered country, we 
marched to a small hamlet called Chilili. This town, like Torreon and 
Tagique, is situated upon a mere rivulet, running from the mountains 
to the open plains towards the east. Here we encamped in the snow, 
and suffered much during the whole night from a cold wind frem the 
north. : 


SaturpDay, December 24, 1853. 


This morning, before we left camp, an old Mexican brought us some 
ore, which he said is to be found in great abundance near the Tetilla 
Peaks, but that it is now covered so deeply in the snow as to be diffi- 
cult to be procured. We believe the specimen he gave us contains 
silver. When the snow has melted, it will be worth the trouble, per- 
haps, to explore these mountains thoroughly, with a view to the dis- 
covery of precious metals. 

After travelling north for about two miles this morning, we turned 
off toward the west, by a road that leads to Albuquerque by the Cation 
dei Infierno. As we ascended the eastern slope of the mountain, we 
passed through extensive groves of large pine-trees, suitable for boards 
and other building purposes. ‘The snow was a foot in depth, and the 
air dry and cold, as in mid-winter in the extreme north. ‘The Cafion 
del Infierno is 10 miles 562 yards in length. It is very circuitous. 
The mountains rise abruptly thousands of feet above it on either hand. 
This makes it a pass of great ruggedness, as well as of a wild and pic- 
turesque beauty. Half-way down through it we came to a fine spring 
of water. The rocks are the same stratified, fossiliferous limestone, 
which we saw at Los Puertos de Abé. From the mouth of the Canon 
del Infierno to Albuquerque, the road descends through an open prairie, 
entirely destitute of water for the whole distance, which is 20 miles 
492 yards. 

We arrived at Albuquerque at 8 o’clock in the evening, having 
marched to-day 36 miles 317 yards. 


| 
| 
| 
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REPORT 


ON THE 


FISHES OBSERVED ON THE COASTS OF NEW JERSEY AND LONG ISLAND 
DURING THE SUMMER OF 1854, BY SPENCER F. BAIRD, ASSISTANT 
SECRETARY OF THE SMITHSONIAN INSTITUTION. 


A period of six weeks speut on the coast of New Jersey, principally 
at Beesley’s point, and Long Island, New York, furnished an oppor- 
tunity of studying the habits and distribution of the principal species of 
fishes that are found on that portion of our shores during the summer. 

Although many others, doubtless, are to be found in the same region, 
yet none have been introduced except those which were actually caught 
and carefully exammed. A considerable number of the species whose 
habits and peculiarities are given at some length, have hitherto had 
nothing placed on record concerning them; and it is hoped that the 
present article may be found to contain some interesting information, 
given here for the first time, in addition to its character as a contribu- 
tion to our knowledge of the geographical distribution of species. 

The difference of the names applied to the same species of fish at 
various points of our coast, even when these happen to be connected 
very closely, both commercially and geographically, must strike every 
one with astonishment. 

It is scarcely too much to say that no one species of fish bears the 
same vernacular appellation from Maine to Maryland, still less to 
Florida or the coast of Texas. ‘This is probably owing to the fact that 
our shores have been originally settled by various nations from widely 
remote parts of Europe, each introducing its peculiar nomenclature, or 
deriving names from the equally isolated aboriginal tribes with their 
various languages. Thus the names of blue fish, white fish, perch, 
black fish, bass, king-fish, porgee, hake, tailor, whiting, horse mackerel, 
shad, smelt, dog-fish, &c., may apply equally to two or more very 
different species. Among the synonyms of the species will be found 
the vernacular equivalents in the regions visited, together with some 
from other localities. It will be sufficiently evident, therefore, that 
before any species referred to under a trivial name can be identified, 
the origin of the fish or that of the writer must be ascertained. 

Although most of the facts recorded in the following paper have 
reference to Great Egg harbor, New Jersey, during a period extend- 
ing from the middle of July to the end of August, it has been thought 
not amiss to incorporate the results of a visit to Brooklyn, Riverhead, 
and Greenport, Long Island, as well as to some points on the Hudson 
river, in September. Some valuable information was thus obtained 
tending to illustrate more fully the natural history and distribution of 
the species found on the New Jersey coast. 

And here I take occasion to render an acknowledgement for much 
kind assistance and important information derived from various gentle- 
men at the different points of operation. Among these I will particu- 
larly mention Messrs. Samuel and Charles Ashmead, at Beesley’s 
point, who devoted all their time to the furtherance of my objects 
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in this exploration. I may also mention Messrs John Stites, Willis 
Godfrey, Washington Blackman, John Johnson, in fact, most of the 
residents of Beesley’s point. Much benefit was derived at Green- 
port, Long Island, from the companionship of Mr. E. D. Willard, of the 
National Hotel, Washington ; while to Mr. J. Carson Brevoort, of Bed- 
ford, Long Island, well known as the first ichthyologist in New York, 
and surpassed by no one in his knowledge of our marine species, I am 
under the greatest obligations. ‘Through the kindness of Mr. John G. 
Bell, of New York, and Smith Herring, of Piermont, I was enabled to 
make a complete collection of the fishes of the upper Hackensack and 
Sparkill. 

It must be understood that the present article does not aim at giving 
a complete account of the species referred to. Such descriptions of 
color as have been given were in every case taken from the fresh and 
living fish, the object being to place on record features not usually 
preserved in alcoholic specimens. Of the species whose colors 
were known not to fade or alter in spirits no notes of their peculiarities 
in this respect were taken, while the tints of others were so evanescent 
as to have escaped or altered before a description could be noted down. 

Very little respecting the habits or history of the species has been 
added from other authors, nor does the nomenclature profess to be at all 
final as to critical accuracy. 'To have accomplished this latter object, 
would have required more time than is at present at my disposal, 
involving, as it would, the entire revision of American ichthyology 
generally. ‘he names given are principally those of De Kay in his 
history of the fishes of New York, and can thus be readily identified. 

As will be seen in the course of the article, several of the species 
collected appear new to science; to these I have been obliged to give 
names for the sake of proper reference, without at the same time 
furnishing a complete scientific description. This will, however, be 
supplied soon through another medium—want of time preventing its 
being done in season for the present Smithsonian Report. For import- 
ant assistance in determining the species | am under many obligations 
to Mr. Girard. 

The coast of New Jersey is well known to consist, for most of its 
extent, of a low beach with sand-hills, separated from the mainland by 
a wide strip of low meadows filled with small ponds, and intersected 
by creeks and thoroughfares, which traverse it in every direction. 
There is no rock or stone of any description, and, consequently, there 
is a deficiency in the plants and animals which frequent rocky locali- 
ties. At Beesley’s point there is scarcely a pebble of the smallest 
size to be seen. 

The meadows are densely coated with grass, and are covered with 
water only during unusually high tides. 

Beesley’s point is situated at the mouth of Ege Harbor river, where 
it empties into Great Egg Harbor bay. The water is, of course, salt at 
this point, though somewhat diluted by the volume of fresh water 
brought down by the river. 

The distance from the mouth of the river, or head of the bay, to the 
inlet on the beach, is about two or three miles; the extreme width 
about the same, although extending into thoroughfares, through which 
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a boat may be taken to Absecom on the one side, and to Cape May on 
other, without going outside of the beach. The mouth of the river is 
occupied by very extensive beds of oysters, which are celebrated for 
their excellent flavor. The bottom of the bay is in some part hard 
and shelly, in others sandy, or again, consists of a soft mud; the latter 
condition prevails near the shore, or wherever the current is of little 
strength. 

There are numerous mud-flats or sand-bars in the bay, some of them 
bare at low tide, or nearly so, and occupied by various species of water- 
fowl. These flats, continuing to increase in height, and at length ac- 
quire a growth of grass which fixes still more the accumulating mud and 
sand, so that in time what was formerly a bar becomes an island 
elevated some feet above the water. 

This transition is, in fact, so rapid, that many of the inhabitants now 
living have known islands several acres in extent to form within their 
own recollection. 


The greater part of the bottom of the bay and of the thoroughfares, 


_ generally, is a soft mud, rich in organic matter, and covered with a pro- 
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fuse growth of Zostera marina and alge of various species. Mr. 
Samuel Ashmead, who has been engaged for some years in studying 
the sea-weeds of our coast, has found a much greater variety of spe- 
cies at Beesley’s point than Professor Harvey allots to the New 
Jersey coast. The water being generally shallow except in the chan- 
nels, the sub-mariné vegetation can be seen to great advantage, while 
sailing over the surface. The water becomes very warm during the 
summer, and supplies all the conditions necessary for the development 
of young fishes of many species. The young of all the large fish of 
the bay may thus be found in greater or less numbers along or near 
the shore. 

The ponds in the meadows, like the waters of the bay itself, are 
generally muddy at the bottom, sometimes bare of vegetation, and 
sometimes covered with a thick growth. The fishes found in these 


«6 . . 5 . ~~ . . . 
ponds consist almost entirely of cyprinodonts of various species, with 


occasional specimens of Atherina, small mullet, or sticklebacks. The 


creeks likewise contain cyprinodonts, generally of different species from 
those of the ponds, with young fish of various kinds. Crabs and eels 
are found everywhere. 

The line of beach is two or three miles from the mainland, and con- 
sists of a clear white sand raised into hills ten to thirty feet high, a few 
hundred feet from the water’s edge. It is in the inlets at the ends of 
these beaches that the greatest variety of fish is to be found, particu- 
larly in the small indentations, protected from the roughness of the 
waves, and the bottom of which is covered with Ceramium or sea-cab- 
bage. 

Corson’s inlet, frequently mentioned in the following pages, is situa- 
ted at the southern end of Peck’s beach, which begins directly oppo- 
site Beesley’s point at the entrance to the harbor, and extends to this 
inlet over a distance of about five miles. 

The only fresh water near Beesley’s point is Cedar Swamp creek. 
This stream, rising in a cedar swamp, and flowing with a very slug- 
gish current, (the water of a chocolate color,) is cut off from the tide 
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by adam at Littleworth, three miles from the point. The bottom is 
very muddy. But little variety of fresh-water fish is to be found in 
this stream. Several species of Esox, two Leuciscus, one eel, three 
Pomotis, one each of Aphredoderus, Labrax, Etheostoma, and Melanura, 
and several cyprinodonts. The species are nearly all different from 
those found in the interior of Pennsylvania on the same latitude. 
Another Cedar Swamp creek occurs on the opposite side of Egg 
Harbor river, in Atlantic county. In many respects it differs from that 
first mentioned in being of more rapid current, and the bottom at some 
distance from the tide-water dam consisting of sand or small pebbles. 
The water too in small quantity is clear, though where of considerable 
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depth it appears almost black. Fewer species of fish were found — 


here than im the other; the only additional one being the Catastomus 
tuberculatus. 

Ludley’s Run is a small run crossing the road to Cape May, about 
eight miles from Beesley’s point; fresh at low tide but flooded at high 
water. The only fish found in it consisted of two cyprinodonts, and 
the Gasterosteus quadracus. 


Norr.—For the sake of avoiding a constant repetition, the initials only 
of the names of the fins are used. Thus, D. indicates the dorsal fin; C., 
the caudal; A., the anal; V., the ventral; and P., the pectoral. 
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LIST OF FISHES. 
1. LaBRAX LINEATUS, Cuv. and Val. 


Rock-Fish—Striped Bass. 


Tabraxr - lineatus; ~Cuv..,and’;Val.,. Hist:- Nat. Poiss. « II, -.79.=— 
Storer’s Report, p. 7.—DeKay, Fauna of New York, Fishes, 7, 
plate i, fig. 3. , 


The well known rock-fish, or striped bass, was not caught abund- 
antly during my stay, although occasionally taken in the mouth of the 
river, and near bluff banks along the thoroughfares. In winter and 
spring they are captured in considerable numbers in seines, and of a 
weight extending to twenty or thirty pounds. Individuals of this size 
are, however, rarely met with. No young ones were seen, as they had 
not yet returned from the upper portion of the river. At Sing Sing, 
New York, a few weeks later, several sizes of young were taken. 

The rock takes a bait readily, and, from the vigor of its actions, 
affords fine sport with the rod and reel; the fly is especially adapted 
to the capture of this species. 

As is well known, the rock-fish is the associate of the shad and seve- 
ral species of herring, in a vernal migration trom salt water to fresh, for 
the purpose of depositing their eggs. The development of their young 
is very rapid, as, when they return to the sea in the fall, they have already 
attained a length of about four inches; up to a size somewhat greater 
than this they exhibit decided indications of vertical dark bars, as in 
the yellow perch, but this fades out in a short time after being taken from — 
the water. 

The rock-fish is more abundant in Chesapeake bay and its tributa- 
ries than anywhere else to the northward. Here they occur all the 
year round, and are taken in great numbers. During their migration, 
they feed voraciously upon the herring bound on the same errand up 
the fresh water streams. These they ‘ascend to a great height; in the 
Susquehanna, before the dams were built, reaching ‘the forks at North- 

_umberland, and possibly beyond. The falls of the Potomac offer serious 
: impediments to their passage much above the city of Washington. 
_ Arrested in this way, they accumulate im considerable numbers, and 
afford great sport to the citizens of this place during spring and early 
summer. The late Mr. Webster was frequently to be seen patiently 
exercising that skill which made him eminent among the celebrated 
| fishermen of the day. 

Owing to its abundance, the rock is the chief staple of the Washing- 

ton Ree ako, where it is to be seen throughout most of the year. ‘Tt 
_is usually sold at a moderate price, and it is no uncommon thing to have 
the opportunity of purchasing one of 30 or 40 pounds for 75 cents. 
_ Much interest has been excited in the experiments of Mr. R. L. Pell, 
of Pelham, Ulster county, New York, in reference to the breeding of 
\rock-fish and shad in fresh waters. I have been kindly farnished by 
| this gentleman with the following communication, which explains his 
method of stocking fish- ae 


Mis. Doc. 34 











322 NINTH ANNUAL REPORT OF 


‘“‘T have succeeded in rearing the striped bass, known in our river as 
the Croton bass, thus: male and female were placed in a small pond, 
the water of which was salted twice each week until the small fry ap- 
peared, when salting ceased. Sixty days after, the old fish languished, 
and became excessively weak, in which state they continued to exist 
ten days, when they died. The small fry of both shad and bass grew 
rapidly, and when six weeks old were placed in a larger pond, and 
their progeny became fresh-water fish. 

‘“‘T have a trout pond, which you probably did not see, in which I 
placed several hundred brook trout, varying from four to twelve 
inches in length. I was accustomed, for several years, to feed them 
frequently, and, to my surprise, they became very tame and confiding. 
On one occasion a large trout followed me around the pond, and so 
pertinacious was he, that if I suddenly passed around he crossed over ; 
the next day he did the same thing several times, and, finally, I lifted 
him from the water and discovered a corroded hook in his mouth, after 
removing which I replaced him in the pond. How can you account 
for so much instinct in a fish?” 


2. LABRAX MUCRONATUS, Cuv. and Val. 
White Perch. 


Labrax mucronatus, Cuv. and Val., Hist. Nat. Poiss. Il, 86, 
plate xiii—Storer’s Report, 8.—Labrax rufus, DeKay, Fauna of g 
New York, Fishes, 9, plafe iii, fig, 7. 


The white perch was at no time during the summer taken in the bay, 
although in winter they occur there in great numbers, and are caught 
in seines, with rock-fish, eels, and flounders, which constitute the prin- 
cipal kinds of that season. They are very common in the ‘Tuckahoe 
river and Cedar Swamp creek, Cape May county; indeed they exist in» 
almost all the creeks of the salt meadows. The largest were taken in 
the perfectly fresh water of Cedar Swamp creck, above the tide-water 
dam, and exceeded a toot in length; very few, however, attain this 
size. 

I found them abundant at Sing Sing, New York, in the brackish wa- 
ters of Croton river; they are also very common, the year round, about 
Washington. 

By setting a net across the current of a creek, at high tide, a great 
many white perch can usually be caught. I have seen many bushels 
taken out when the water was low. Great care must be exercised, 
however, lest the crabs, which are intercepted at the same time, eat | 
holes in the net while nibbling at the fish gilled in the meshes. | 

The white perch bites readily at a hook, and is frequently caught in | 
this way in great numbers. The flesh is very insipid and rather tough; | 
in fact, the fish is one of the poorest of all the marine species of our) 
coast. 
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The yellow perch, Perca flavescens, does not appear to occur at Bees- 
ley’s Point. 


3. CENTROPRISTES NIGRICANS, Cuv. and Val. 
Black Bass—WSea- Bass. 


Centropristes nigricans, Cuv. and Val. Hist. Nat. Poiss. LL, 14. 
—Storer’s Rep. 9.—DeKay, New York Fauna, Fishes, 25, plate 
i., fig. 5. 


Like the porgee and several other species, the sea-bass or black 
fish, taken in Great Ege harbor, are of diminutive size, compared with 
those caught some distance out at sea. [do not remember any exceed- 
ing 20 ounces in weight, while most of them were not above half that 
size. ‘They were seldom taken in large numbers, and in fact were 
rather difficult to catch at all, owing to their habit of nibbling at the 
bait without swallowing the hook. A very small hook, with a bait of 
corresponding proportions, was found to furnish the best mode of cap- 
turing them. Where they abounded, however, they generally put a 
stop to any successful fishing. : 

The black fish appears to be a summer visitor in Ege harbor, as I 
could not learn of its capture in winter. They were generally to be 
found off steep bars near the channels, very rarely near the shore. A 
few young ones, about an inch long, were captured at Corson’s Inlet. 

The black fish, as an article of food, may be reckoned among the 
best of the fishes of the coast. The mea?is firm and very white, and 
the comparative absence of bones renders it possible to eat those of 
quite a small size. 

Few authors, in their description of this fish, mention the broad, ver- 
tical, dark bands so conspicuous in the fish when first caught. 


Color of young. specimens:—Each scale on the body with a yellowish 
green er greenish white centre, and a border of darker. The sides, 
between the head and tail, crossed by five or six broad vertical bars of 
blackish, (constituted by the above mentioned borders,) not, however, 
obliterating the lighter centres ; the borders of the scales between these 
bars are olivaceous. Head dark olive, the centres of the scales, the 
inferior border of the orbit, and several lines radiating from the eye 
towards the snout, rich green. Lower jaw blue, the extreme tips 
olive; isthmus inside the mouth and gill-covers, with the branchial 
arches, yellow, branchiostegal membrane brown. D. with the membrane 
olive green, brightest towards the edge; between each two adjacent 
rays of the dorsal are transverse bars of bluish white, and a larger 
number in the soft portion of this fin. These bars are slightly oblique 
to the rays, or, when the fin is erect, nearly parallel to the dorsal out- 
line. Extreme margin of D. greenish white, with a narrow border ot 
black on the soft portion; C. A. V. with membranes dark olive at base, 
then greenish white, and margined with black, the dark portions occa- 
sionally relieved by lighter patches of whitish or olivaceous, especially 
along the rays. P. olive green. Length 8 inches. August. 
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4. Pomoris opesus, Girard. 
Pomotis obesus, Girard in Proe., Boston Soc. Nat. Hist., V, 1854, 40. 


General color dark olive green, with six or eight vertical bars of 
darker on each side, covering a breadth of three or four scales. The 
skin at the base of the scales, i in the space covered by these vertical 
bars, shows spots of golden purplish; cheeks with narrow lines and 
spots of the same und similar spots on the basal portion of the membrane 
of the vertical fins. A. and V. are glossed with metallic green on the 
interradial portion. Opercular flaps, rich velvet black, bordered (ex- 
cept behind) with a narrow line of golden purple ; a crescent of the 
same on the basal half, the convexity anterior; opercles metallic 
green. P. transparent olivaceous. In some specimens a distinct verti- 
eal bar passes through the eye. In some, too, there is a shade of violet 
on each side, above the anal fins. 

This species was only found in the Cedar Swamp cree eks, Cape May 
county, and Atlantic county, among the splatter docks, or in small runs 
or ditches. They were most abundant in muddy water, though occa~ 
sionally occurring where it was quite clear. Fins nearly black. 

This modestly colored species of sun-fish appears to be confined to 
the fresh water in the immediate vicinity of our Atlantic coast. I first 
detected it in the boggy brooks near Framingham, Massachusetts, and 
have since taken it at other points. It was very abundant in the Spar- 
kill, near Piermont, New York, but does not appear to have been 
caught by any one but myself. Of its southern range along the coast 
I eat speak, although a fish strongly resembling a is Contaieee ina 
collection recently eeiwed ffom Georgetown, South Carolina. 


}. Pomotris cHaTODON, Baird. 


Banded Sun-Fish. 
, 

Pomotis chetodon, Baird.—General form sub-circular ; greatest depth 
of body comprised less than twice its length; dorsal and ventral out- 
lines regularly convex ; profile desce nding towards the snout, which is 
obtuse. The mouth is small; the eye lar ge, its diameter contained 
but three times in the length of side of head; spinous portion of dorsal 
extending over a base nearly equal to that ‘of ‘thé’ soft portion, and 
almost as high; caudal subtruncated postenorly and largely developed, 
and extending a little more posteriorly than the caudal; tip of ventrals 
extending beyond the three anal spines; pectorals rather small, their 
extremity reaching as far backwards as the ventrals. 

DX. Lis vA. lL, 125°C. AW Bid, 1.33 VEL os. Pe uvonel: Seaiem 


quite large ; lateral ine concurrent with the dorsal outline. 


General color dirty white, with clouds of olivaceous ; the tints clearer 
in smaller specimens; sides of abdomen silvery. Six well defined ver- 


tical bands of black on each side, covering each a breadth of two or’ 


three scales; the first passes through the pupil across the cheeks; the 
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second is posterior to the edge of the preoperculum, but interr upted i in 
the middle so as not to cross the operculum; the third is posterior to 
the first ray of dorsal; the fourth posterior to the spinous rays of anal; 
the fifth posterior to the end of the dorsal and anal; the sixth passes 
across the base of the tail. Between the third and fourth bands are 
short bars, one proceeding from the dorsal, the other from the ventral 
outline in the same vertical line, and parallel to the others. This may 
in fact be described as an additional bar interrupted inthe middle. 

Fins greenish yellow, with moitlings of dark. Ventrals black cen- 
trally, yellow posteriorly, and deep red on the two anterior rays and 
intermediate membrane. Dorsal with the three anterior rays and their 
membrane black; the membrane between the third and fourth rays 
red. Pectoral plain. 

Tn large specimens the tints are darker, and the ground color tinged 
with olivaceous.. The red of the dorsal is not distinct. Length three 
inches. 

Abundant in the muddy water of Cedar Swamp creck, Cape May 
county, New Jersey. 


6. CENTRARCHUS POMoTIS, Baird. 
The Bass Sun- Fish. 


Centrarchus pomotis, Baird.—General form elongated, subfusiform 
in profile; upper and lower lines regularly curved. A depres- 
sion above the eye. Snout very much abbreviated; lower jaw 
longest. Mouth large; posterior extremity of maxillary extending to 
the vertical posterior rim of eye. Diameter. of the eye contained 
about four times in the length of the side of head. Head constituting 
two sevenths of total length. Six rows of scales above the lateral 
line; twelve rows beriéath, Lateral line concurrent with the dorsal 
outline. Spinous portion of dorsal quite low, and extending over a 
base twice as long as the soft portion. Caudal rounded posteriorly. 
Anal extending a “little more backwards than dorsal.’ Five short 
anal spines. External soft ray of ventrals extending as a filiform 
appendage beyond the other rays, which do not reach the anterior 
margin of the’ anal. Tip of pectorals extending to a vertical which 
would intersect the vent. 


DOR IZ Al Vee: A eOsi fos: Viele Our ee V2 Or Ae 


Color.—Dark greenish olive, with three or four irregular longitudinal 
bands of dull greenish yellow, and occasionally cloudy spots of golden 
green. Sides of the head of this color, with three indistinct bands of 
dark olive. A dusky spot at the end of operculum. Iris purplish 
brown; cornea olive green. Fins quite uniform, very dark greenish 
olive, with darker margins, except the pectorals, which are light oliva- 
ceous, and the ventrals, the spmous rays of which are uncolored. 
Length six inches. 
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Some specimens may be better described as dark golden green, with 
longitudinal bands of dark olive, broken up by cloudings of greenish. 

This species was only found in muddy water, or where there was. 
considerable cover. ‘They were stirred out from along the banks. I 
sometimes thought that they lay at times completely embedded iu the 
mud. They were not rare in Cedar Swamp creek, and [ caught a tew 
in the Hackensack, Rockland county, New York. 


APHREDODERUS SAYANUS, Lesueur. 


Aphredoderus sayanus, Lesueur.—DeKay, New York Fauna, Fishes,. 
30, plate xxi, fig. 62. 


Prevailing color dark olive brown, with occasional obscure dots of 
lighter. Abdomen end under surface of the throat and head, with the 
sides of the latter, yellowish, with fine punctations of greenish brown 
indistinctly visible on the sides. A vertical dark bar beneath the eye. 
{ns silvery, dotted with black. 

D.C. and A. dark olive, with darker margin and base. This cha- 
racter on the tail shows as a vertical bar, parallel to which is another 
near the base of the tail. P. olive, V. greenish yellow, with cloudings 
of dusky towards the tip. Lateral line lighter than the ground color. 

Largest specimens four and a half inches. Ditches of Cedar Swamp 
creek, Cape. May county. 

This species was very abundant in a small branch of Cedar Swamp 
creek, above Littlew orth, where many were taken in a short time. 

The size above given is probably “i. Maximum one, as most I have 
seen from other localities are considerably less. The species is little 
known to naturalists, although .occurring in many streams on the 
Atlantic coast. 


8. SpHYRHNA BOREALIS, DeKay. 
Northern Barracuda. 


Sphyrana borealis, DeKay, New York Fauna, Fishes, 39, plate 
lx, figs 1196. 


Nothing specially noteworthy was observed as to the habits of this 
diminutive representative of the ferocious barracuda of Florida. None 
of the specimens caught, in fact, exceeded four inches in length. They 
were taken froma small cove at Corson’s inlet; ; afew of ‘them were * 
found among the grass at the mouth of the river. : 
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9, PRIONOTUS PILATUS, Storer. 
Flying Fish. 


Prionotus pilatus, Storer, Proc. Bost. Soc. Nat. Hist. Il, 77; also, 
Hist. of the Fishes of Mass. 20, plate vi, fig. 1. 


Above mottled olive and reddish brown, with three or four large 
quadrate spots of darker across the back. The reddish brown spots 
predominate along the lower part of the sides, in some cases almost 
forming a longitudinal stripe. Abdomen and inferior part of the body 
generally reddish white. Head reddish brow n, cheeks coppery. Bran- 
chiostegal membrane and inside of mouth behind, brownish black. 
Pupil violet ; iris olive-green externally, brassy or coppery internally. 
Anterior dorsal olivaceous dusky at base, with two or more. inter- 
rupted bars of pale bluish nearly perpendicular to the rays A distinct 
dark spot on the membrane, between the fourth and fifth ders sal spines. 
Posterior dorsal transparent, mottled or coarsely vermiculated with 
olivaceous. P. very dark olive- green, with reticulations of a lighter 
color ; chalk-white on the posterior edge of the lower surface. Aw. 
V. with the pectoral processes reddish brown, brightest along the mar- 
gin; the former white along the base. Length six inches. 

This species was very ‘abundant, and frequently taken with the 
hook, when its disentanglement proved to be a matter of some danger, 
on account of the spines of the head. In one instance a man was con- 
fined to the house for two weeks in consequence of a puncture received 
m this way. 

When caught, this fish commences a loud croaking or barking, the 
sound apparently produced in the abdominal region. This is so loud 
and constant that in hauling a large seine the presence in the net of a 
single specimen of this gurnard, however small, could generally be de- 
termined by the peculiar sound emitted. For this reason it is sometimes 
called pig-fish by the inhabitants. 

The pectoral processes are used as organs of progression, the fish 
dragging itself slowly upon the bottom by their aid, or raising itself up 
and resting on their tips. In swimming, or resting, the broad pectoral 
fins are generally spread out horizontally to their fullest extent—pre- 
senting a very beautiful and striking appearance, and closely resem- 
bling the wings of some butterfly. 

The flesh is sweet, white, and palatable, though on account of its com- 
paratively small size this fish is seldom eaten. Specimens caught on the 
surf or out at sea are usually much larger than those in the bay, some- 
times exceeding a foot in length. It is said to be only a summer 
visitant. 
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10. ACANTHOCOTTUS VIRGINIANUS, Girard. 
The common Sculprn. 


Acanthocottus virginianus, Girard, Proc. Bost. Soc. Nat. Hist. U1, 
1850, 187.—Cottus virginianus, Storer, Rep.—DeKay, New York 
Fauna, Fishes, 51, plate v, fig. 13. 


A dried specimen of a’sculpin was given me by Mr. Ashmead, which, 
unfortunately, was mislaid and lost. [t was taken in the winter, but 
does not seem to be abundant. 


li. BotEosoMa FUSIFORME, Girard. 
Darter. 


Boleosoma fusiforme, Girard, Proc. Bost. Soc. Nat. Hist. V, 41. 


The ouly specimens procured were taken from Cedar Swamp creek, 
at Littleworth, where it was seen lying motionless at the bottom of the 
water, darting off swiftly when disturbed. 


12. GasTEROSTEUS QuapDRACUS, Mitch. 
Stickleback. 


Gasterosteus quadracus, Mitch. ‘Trans. Lit. and Philos. Soc. 430, 
plate i, fig. 11. DeKay, New York Fauna, Fishes, 67, plate vi, 
fio. 18. 

oO 


Reddish olive above; sides with a broad but ill-defined band of 
mottled dark brown, of irregular outline, extending from the snout to 
the tail, with finer mottlings of the same above and below. This is 
sometimes broken up into irregular mottlings of dark and lighter brown, 
with better defined and larger blotches o darker interspersed. 

Region of lateral line generally we lower part of cheeks and 
under. parts yellowish silvery; fins, transparent with dark mottlings 
on the rays; ventrals red behind the anterior spine. 

A few specimens were taken, at intervals, in the salt-ponds in the 
meadows, or among the grass and sea-cabbage of the bay. They were 
most abundant in Ludley’s s run, at the crossing of the Cape May road; 
where the water is perfectly fresh at low fides and brackish at high 
water. Here they kept along and underneath the bank, whence they 
were dislodged with considerable difficulty. This species was also 
taken in the brackish waters about Sing Sing, New York. 
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i3. Leiostomus osLiquus, DeKay. 
The Lafayette. 


Leiostomus obliquus, DeKay, New York Fauna, Fishes, 69, plate Ix, 
fig. 195. 


The ‘‘Cape May Goody”? of the Jersey coast, so called from its great 
abundance at Cape Island, is very rarely taken in winter, and appears 
to be rather a summer visitor. It makes its appearance, in large num- 
bers, at Cape May, in August; the first run being composed of quite 
small individuals, and the larger ones succeeding these. They enter 
the creeks in crowds, and are caught there in company with the white 
perch. When perfectly fresh they are most delicious—excelled in 
flavor by no species on the coast. Their usual size in the bay is about 
six inches, though occasionally caught measurii + ten. 

This species is somewhat capricious in its visits to the northern 
shores ; intervals of years sometimes interven. ug between periods of 
abundance. 

From a coincidence of one of these runs and the last visit of General 


Lafayette to America, they are known by his name about New York. 


14. OronirHUS REGALIS, Cuv. and Val. 
Weak Fish—Squeteague—Blue Fish. 


Otolithus regalis, Cuv. and Val., Hist. Nat., Poissons, V, 67.—De- 
Kay, New York Fauna, Fishes, 71, plate vin, fig. 24. 


Young.—Back greenish, shading into yellowish silvery, with purple 
reflections on the side. In some specimens there are indications of 
subvertical blotches on the sides. None of the spots of the adult are 
seen until the fish exceeds 4 inches in length. D. and C. dusky; P. V. 
A. yellow ; Iris, silvery. Length, 4 inches. 

The adult, when first caught, in addition to the markings which are 
retained in alcohol, presents all over a rich tint of purplish red, which 
very soon fades out into a dull silvery. 

This species, known as blue fish at Beesley’s point, weak fish at 
New York, shecutts at Greenport, Long Island, and trout in Philadel- 
phia and Baltimore, is the species most abundant of ali those considered 
as game by the fisherman. It makes its appearance early in the spring, 
and leaves for the sea late in the autumn, attaining its period of greatest 
abundance towards the end of July. It is very easily captured with 
almost any bait—clam, soft crab, or pieces of fish. Indeed, some of 
the best sport I ever witnessed with this fish was had by using the 
eyes of those already caught as bait. 

No species on the coast shows so large a count in a successful day’s 
fishing as the weak fish, it being not uncommon for a single boat of 
three or four men to take from 150 to 250 in an hour or two. When 
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caught in such numbers, however, the size is not great, perhaps not 
averaging three-quarters of a pound. ‘The large specimens are generally 
se Sie? ing in their appearance, being seldom Pieayi in numbers. ‘These 
fish moves about in shoals of greater or less extent, usually swimming 
pretty near the surface, and requiring for their capture a line leaded 
very lightly or not at all. They take the bait at a snap, seldom con- 
descending to nibble, thus requiring the line to be kept taut and ready 
to haul in at a moment’s warning. It is, however, only for a short 
time that they bite voraciously, the run seldom lasting more than one 
hour. 

These fish keep much in the channel ways of the bay and river, 
when moving, but during ebb-tide, they settle in the deep holes in 
great numbers, remaining until flood, when they again sally forth. The 
old stagers are always on the alert to move up to the places of this 
kind well known to them, and, anchoring their boat, wait patiently for 
the fish. After passing some time without a nibble, the sport suddenly 
begins, and, for half an hour to an hour, the excitement of hooking a 
fish almost the instant the line is dropped, is kept up, when it again as 
suddenly ceases by the disappearance of the game. The most noted place 
of this kind about Great Ege harbor is Molasses point, already referred 
to, where the current is very strong during height of tide, and the great 
depth of water scarcely extends for one Hendred yards. 

During the night the weak fish runs much up into the larger creeks 
of the salt meadows, and, by putting a net across the mouths of these, 
the weak fish, 3 king fish, and some. other species may be penned up 
and caught in oreat numbers. In any attempt to retain specimens of 
moderate size, or, of the small species generally, great annoyance is 
experienced from the crabs, (Lupa dicantha,) which are exceedingly 
abundant, and, arrested by the same operation, leisurely set themselves 
to work in catching the fish gilled in the net. In so doing, they cut 
the meshes very badly, in fact some of my best seines were almost 
totally ruined by them. 

The weak fish appears to require, during the summer, a a slight 
dilution of fresh water in the marine element it inhabits, as it concen- 
trates in large numbers about the mouths of rivers in dry weather. 

During the excessive drought of the past summer, it was observed 
that the weak fish was taken much higher up rivers than ever known 
before. They disappeared almost entirely from Beesley’s point about 
the middle of August, and could only be heard of towards 'Tuckahoe 
and higher up. The fishermen prayed devoutly for rain to weaken 
the waters of the bay, and bring back the weak fish. 

At Sing-Sing, New York, ae even much higher up the North river, 
they were taken in numbers in August and September. 

The young weak fish were very abundant along the edges of the 
bay and in the small creeks, of sizes not exceeding fue or five inches. 
It is quite probably that they spawn early in the season, and that these 
are the fry of the year. At this time they are broadly banded verti- 

cally, and, with their much compressed body, would never be referred 

to the weak fish but for the two prominent canines of the upper jaw. 
A few only had the spots of the adult. 

As a table fish, this species is very much inferior to almost any other 
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captured on the coast. It looses its rigidity soon after being taken, 
becoming soft and flabby. It can hardly be used whole a few hours 
out of the water, and is usually served up cut into short pieces. The 
flesh, when cooked, is somewhat gelatinous and translucent, very dif- 
ferent from the snowy opacity of that of the king fish. 

As usual, the fish of this species taken outside in the surf, either 
with the line or by hauling the net, are much larger than the common 
run of those in the bay and ‘rivers. The largest I have ever seen 
weighed about five pounds, though they are said greatly to exceed this 
occasionally. 

When taken, this species makes a peculiar croaking, somewhat like 
that of Prionotus. This is said at times to be heard above water when 
the fish is at the bottom.- 


15. CorvVINA ARGYROLEUCA, Cuv. and Val. 
The Silver Perch. 


Corvina argyroleuca, Cuvy. and Val., Hist. Nat. Poiss. V, 105.— 
DeKay, New York Fauna, Fishes, 74, plate xvi, fig. dl. 


A single specimen only of the adult fish was taken during my stay 
at Beesley’s point. It was caught in the bay by Captain ‘Townsend 
Stites, and seemed to be unknown to the fishermen. 

The young, however, were very abundant in the grass along the 
edge of the river, of various sizes, not exceeding three inches. ‘They 
had no markings of any kind, the sides being of a uniform yellowish 
white. 

It is not unfrequently brought to market in New York, where it is 
known as silver perch. 


16. Umprina ALBURNUS, Cuy. and Val. 
The King—Fish. 


Umbrina alburnus, Cuv. and Val.—DeKay, New York Fauna, Fishes, 
78, plate vii, fig. 20. 


This species is known at Beesley’s point as the hake, a name derived 
probably from its possessing one barbel at the chin, in common with 
the Phycis americana, which bears the same appellation with more pro- 
priety. About New York it is called king-fish, and its congener at the 
south is known as whiting. Everywhere it bears the deserved reputa- 
tion of being one of the finest fish caught, the sheepshead (Sargus ovis) 
scarcely excepted. Of Jate years this fish appears to have become 
quite rare about New York, but they are still abundant on the Jersey 


coast. At Beesley’s point they come next in the count of a day’s 
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sport to the weak fish, although thirty or forty may be considered as a 
first rate catch for a single boat and tide. 

The king-fish makes its appearance in the bays early in the spring, 
leaving in he fall, and appears to observe much the same periods with 
the we aie fish. Like this species, it is fond of a slight mixture of fresh 
water, running up the mouths of rivers and ascending in proportion to 
the duration of dry weather. 

During the past summer several were taken at Sing Sing, New 
York, where they had previously been unknown. 

The young fish were exceedingly abundant in the river at Beesley’s 
point, on sandy bottom, as well as in the surf, hundreds being taken 
at a single sweep of a small net. The smallest were about an inch 
long, probably the spawn of the spring. As ‘usual, the largest speci- 
mens of the fish were caught with nets in the surf, though none that 
were seen exceeded fifieen inches in length. 

The king-fish keeps much in schools, in or near the bottom where it 
is sandy or hard, preferrmg the edge of channels or the vicinity of sand- 
bars. ‘They keep about oyster beds, and when oysters are being taken 
up frequently congregate in large numbers about the boats in eager 
quest of the worms and other minute animals dislodged by the opera- 
tion. ‘They bite very readily at clams, crabs soft or hard, and at times 
make little objection to pieces of fish. The best time for capturing 
them is on the young flood. 

Like the weak fish they at times run up the small creeks in the salt 
meadows at night, and are taken by intercepting their return with the 
falling tide. 'This, however, is by no means so common a habit as 
with the other species. 

The eastern range of the king fish is not extended. Dr. Storer re- 
cords a single specimen only as having been taken in Boston harbor. 


17. PoGoNIAS FASCIATUS, Lacép. 
The Banded Drum. 


Pogonias fasciatus, Li acép., Hist. des Poiss—DeKay, New York Fauna, 
Fishes, 81, plate xiv, fig. 40. 


Sides yellowish silvery, with six or seven broad, dark, vertical bars 
between the head and tail. D. and C. ou towards cher borders, 
the anterior D. quite dark; P. colorless; V. and A. yellow. 

The young fish of this species were Sond very abundantly during 
August in the small bays along the shore about Beesley’s Point. Few 
were seen in the rivers. 


18. Losores EMaRGINATUS, B. and G. 


Lobotes emar einatus, B. and G. Body elongated, subfusiform in pro- 
file; head eauconicat contained a little more than three times in the 
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total length. Posterior extremity of maxillary extending to the vertical . 
line of the anterior rim of pupil; eye circular; its diameter contained 
about four times in the length of side of head; external sott ray of ven- 
trals continued into a oieranane thread extendme beyond the other 
rays, but not reaching the anal fin. Caudal emarginated posteriorly. 

Dx 1a A eS 3) OC 4 Le Aco” ViL.’os. Py 15: 

Scales well developed; in six rows above lateral line, and fourteen 
to fifteen below. 


General color light olive green, with narrow, well defined longi- 
tudinal lines of purplish brown along the sides; one through the centre 
of each row of scales. These lines, above the lateral line, are parallel 
to it; below, they are somewhat oblique, ascending behind. A nar- 
row, well defined horizontal line of steel blue passes beneath the eye, 
tangent to the orbit; a broader one of violet extends through the pupil, 

Halle to the upper outline of the head. 

D. light olive green, the distal half of the spinous portion dull pur- 
plush; the membrane elsewhere mottled with purplish brown. C. with 

rays yellow and red, the membrane mottled with purplish. 

A. and V. purplish red anteriorly, yellow behind, the former some- 
what mottled. P. greenish ycllow. A narrow margin of D. A. and 
P. pale violet. Length, three inches.. 

A few specimens were taken, in August, among the grass along the 
river. 


19. Pacrus arGyrops, Cuv. and Val. 
The Big Porgee. 


Pagrus argyrops, Cuv. and Val., Hist. Nat. des Poiss. VI, fig. 164.— 
DeKay, New York Fauna, Fishes, 95, plate ix, fig. 26. 


About six vertical broad bars of dark purplish brown on each side 
between head and tail; the first just anterior to the dorsal fin. The in- 
termediate space, Ww hen viewed directly, appears of a brownish olive 
and greenish white mixed; but, held a little obliquely, this resolves into 
a silvery tint, with well defined longitudinal lines of purplish, a line for 

each row of scales, and usually along the adjacent edges. Above the 
lateral line these lines are oblique, atid nearly parallel with the dorsal 
profile anterior to the D. fin. Head above (excepting a lighter bar be- 
neath the eyes), operculum, and an oblique bar beneath the eye rich 
purplish brown. Back along the dorsal fin and a space on each side 
of the nape with reflections of rich metallic green. A dark spot on the 
base of the pectoral bones. Belly white, ‘closely punctate with dark 
brown. 

D. with the rays silvery, the membrane mixed green and purplish 
brown, the margin clear dark reddish brown. C. brown at base, then 
greenish, then violaceous white, and ending in dark purplish brown; 
these eplors in rather ill defined V-shaped bands; parallel with the 
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posterior margin. Extreme tips of caudal lobes of a brighter brown ; 
A. green and purplish brown, bluish towards the edge, which itself is 
milk white. V. similar. P. transparent, tinged with dusky. Iris 
dark reddish brown. Length, six inches. 

After death, and, indeed, most specimens when fresh caught, exhibit 
but faint traces of the vertical bars, the sides being silvery, with longi- 
tudinal lines of brassy yellow. — Iris silvery. 

This species is caught with a hook, in water from six to twelve feet 
deep. They feed on the bottom, and are very destructive to bait, which 
they nibble off from the large hake and blue fish hooks in a very ‘short 
time. Few exceeded six inches. 

The porgee did not make its appearance in Egg Harbor bay until 
towards the middle of August, although said to be found at sea at an 
earlier period. As usual, the specimens were smaller than those taken 
outside the beach, though exhibiting the same beauty of color. Very 
few descriptions or figures convey any idea of the variety of delicate 
tints on this beautiful fish, which fade in a short time after death into 
a uniform silvery hue. 

After the arrival of the porgees in the bay and mouth of the river, 
they become very troublesome by their great numbers and the destruc- 
tion of bait caused by their incessant nibbling. A large hook will be 
cleaned entirely in a moment, while all efforts to catch the depredator 
prove vain. The only way of taking them is to use a fine line, and 
very small minnow hooks, baited with small bits of clams, fish, or other 
food. These will be swallowed boldly, and, as they bite voraciously, 
large numbers can be taken in a short time. It is only necessary to 
throw the line out to its full extent, and then at once haul it in slowly, 
during which movement the bait will generally be seized. A single 
clam, chopped fine, may serve to catch twenty or thirty. 

Quite large porgees are taken about Greenport, Long Island, in very 
great numbers, with seines. The usual ground is on the east side of 
Shelter island, where a fishing smack will frequently be loaded at a 
single haul. During the months of August and September these fish 
constitute the principal stock of those sent to the New York market over 
the Long Island railroad. ‘The flesh of the porgee is excellent when 

h 


u 
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fresh—scarcely surpassed by that of any other fish on the coast. 





Genus EUCINOSTOMUS, B. and G. 


Genus Eucinostomus, B. and G.—This genus has been established 
to include a species of the Menid. family, possessing the following » 
generic characters: Mouth small and very protractile; when protruded 
presenting a subconico-tubular appearance ; lips thin; palate and tongue 
toothless ; opercular apparatus without either spines or serratures. 
The second spine of the anal itself is less developed than in the genus 
Gerres, a genus to which the present one bears a close affinity. 


THE SMITHSONIAN INSTITUTION. 345 
20. EucINOSTOMUS ARGENTEUS, B. and G. 


Eucinostomus argenteus, B. and G.—Mouth very small; when re- 
tracted the posterior extremity of maxillary extends slightly beyond 
the vertical of anterior rim of the eye; base of spinous portion of dorsal 
equal in length to that of the soft portion; posterior extremity of soft 
dorsal rays extending a little more backwards than those of the anal 
fin. 

Dea nAY Th. Mormon Clot t oce es Vel > s3Pedg: 


Head forming about one fourth of the whole length; eye large, its 
diameter contained nearly three times in the length of the side of head; 
scales large; ground color silvery, with transverse fasciz of a danker 
hue in immature specimens. 

This species was quite abundant in the latter part of August, in the 
river and small bays. None were taken exceeding three inches in 
length. 


21. Cysrum MAcuLaTUM, Cuv. and Val. 
The spotted Cybium—Spanish Mackerel. 


Cahn maculatum, Cuv. and Val., Hist. Nat. Poiss. XIII, 181.—De- 
Kay, New York Fauna, Pishés: 108, plate Ixxui, fig. 232. 


Of this fish but two specimens were taken during my stay at Bees- 
ley’s point, and the species is scarcely known to the fishermen. It 
was more abundant at Greenport, Long Island; and in the Peconic 
bay, towards Riverhead, four hundred were caught at one haul of the 
seine. The flesh is excellent, having much the flavor of true mackerel, 
only a little softer and richer. 

The fish bears a high price in the New York market, where it has 
been but recently known. It has bee more abundant off our coast gener- 
ally this season than ever before ; and in the lower part of the Potomac, 
numbers have been taken and salted down. They may frequently be 
found in this state in the Washington market, and readily recognised 
by the round yellow spots on the sides, and the size so much larger 
lian that of the common salted mackerel. . The posterior portion of the 
body, to the base of the tail, is slenderer and much more elongated 
than in the other species. 


22. Licuia caroLtina, DeKay. 


Lichia carolina, DeKay, New York Fauna, Fishes, 114, plate x, 
figure 30. 


Bright silvery, with bluish reflections on the back and upper part of 
sides; dorsal transparent, dusky towards the tips of the longest soft 
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rays. OC. A. yellowish towards their margin—the latter brightest an- 
teriorly; V. white, tinged with yellow; P. brownish anteriorly. Iris 
silvery. Length, 5 inches. oii i 

This species was very abundant in the edge of the suri on the beach, 
moving about slowly in small schools. | Occasionally they were seen 
in great numbers in the small slues running up into the beach, where 
several bushels were frequently taken in a sweep of ten yards with a 
seine eight feet long. They are most delicious as a pan-fish, and give 
very little trouble to fit them for cooking g, not requiring scaling and 
scarcely gutting. The only preparation needed is to cut off the head 
a little obliquely, which will remove all the intestines. 


25. Licuta spinosa, Baird. 
The spinous Dory. 


Lichia spinosa, Baird.— Trachinotus spinosus, DeKay, New York Fauna, 
Fishes, 117, plate xix, fig. 53. 


Similar in colors to the L. carolina. The anterior yellow of the dor- 


sal and anal is, however, brighter—even gamboge yellow ; basal half 


of the anal, dusky; ventrals, chalk white, ‘yellow anteriorly. Length, 
24 inches. 
Caught in very small numbers with L. carolina. 


24. CARANX CHRYSOS, Cuv. and Val. 
The yellow Caranz— Yellow Mackerel. 


Caranx chrysos, Cuvy. and Val., Hist. Nat. Poiss. IX, 97.—DeKay, 
New York Fauna, Fishes, 121, plate xxvii, fig. 85. 


Sides bright wax color, becoming olivaceous along the back; 


darker tinge of yellow on the cheek and operculum than elsewhere. 
In some lights there is a violet reflection on the back. A black spot 
on the upper part of the posterior edge of the operculum. Dorsals, 
dark olive green, dusky along the margin; C. dark wax yellow at the 
base, then lighter yellow—the tips blackish brown; A. dark wax yel- 
low, the margin and spinous portion opaque white; V. white, yellow- 
ish centrally; P. greenish yellow. Length, 84 inches. 

Only one specimen of this fish was seen during my stay. It was 
caught in'the bay with a hook. A few more were found among the 


porgees at Greenport, Long Island. 


| 
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20. ARGYREIOSUS CAPILLARIS, DeKay. 
The Hair-finned Dory. 


Argyreiosus capillaris, DeKay, New York Fauna, Fishes, 125, plate 
Xxvil, fig. 82. 


One specimen was taken in August while hauling the seine in the 
surf. 


26. 'TEMNODON SALTATOR, Cuv. and Val. 
The Blue Fish—Horse-Mackerel—Ship-Jack. 


Temnodon saltator, Cuv. and Val., Hist. Nat. des Poiss. IX, 225, 
plate 260. DeKay, New York Fauna, Fishes, 130, plate xxvi, 
fig. Sl. 


The blue fish, or horse-mackerel, as it is called at Beesley’s point, 
arrives in the bay early in the spring, accompanying the weak fish in 
its migration and preying habitually upon it. It is not usual to take 
them of large size during the summer; later in the season, however, 
specimens of two and three pounds are not unfrequently captured. 
Their usual size in August was from eight totwelve inches. ‘The very 
young ones were found abundant at Corson’s inlet, measuring two or 
three inches in length. At this age they are much more compressed 
than afterwards. 

The blue fishis one of the most voracious fisheson the coast. It bites 
readily at any object drawn rapidly through the water, as a bone 
squid, or metal spoon, minnow, white rag, and, in fact, any con- 
spicuous bait. They are generally caught by trolling on the surface of 
the water, best by sailing back and forth across a channel way, when 
the wind and tide are in opposite directions. Unless the line is armed 
with quill near the hook, or wired for a short distance, it is cut off by 
the sudden snap of their nipper-like teeth, this species ranking with 
the shark in the facility with which it takes off the hook. 

The blue fish keeps near the surface of the water, and frequently 
leaps some distance into the air. It preys habitually upon the weak 
fish, and its ravages among the latter species seem to have diminished 
greatly its numbers off the coasts of New York and New England. It 
finds, likewise, an easy prey in the schools of Mossbunkers, among 
which it is said to commit such havoc that the gulls are attracted far 
and near in quest of the bits of flesh and mutilated fish which float on 
the surface. 

Such congregations of birds often indicate to the fishermen the pre- 
sence of blue fish on his grounds. 

This species, like the weak fish, runs up the mouths of rivers even 
to where the water is comparatively fresh. Small ones were very 
abundant at Sing Sing the past summer, and were caught readily from 
the rocks or along the wharves. They were known as white fish. 

Mis. Doc. 24———22 
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They are taken in large numbers in the Potomac river as far up as 
Acquia creek, as well as in Philadelphia, where they are called tailors. 


27. PEPRILUS TRIACANTHUS, Cuy. 
Harvest- Fish. 


Peprilus triacanthus, Cuv., Réegne Anim. 3d ed.—Rhombus triacanthus, 
DeKay, New York Fauna, Fishes, 137,*plate xxvi, fig. 80. 


Several specimens were taken in a net at Corson’s inlet. They 
were occasionally seen swimming slowly in small schools close to the 
steep banks of the inlet. The flesh is said to be tolerably well flavored, 
though less so than that of many other scomberoid species of the Jersey 
coast. 


28. ATHERINOPSIS NoTATUS, Girard. 


The Silverside—Sand-Smelt. 


Atherinopsis notatus, Girard, Proc. Acad. Nat. Sc., Philad. VII, 1854, 
198.—Atherina notata, Mitch.—DeKay, New York Fauna, Fishes, 
141, plate xxvi, fig. 88. 


This diminutive species may be said almost to out-number all others 
on the coast, the cyprinodonts not excepted. It is found quite abund- 
antly everywhere throughout Egg Harbor bay, though of small size; 
but it is along the sands of the beach and about the inlets that its vast 
schools are met with. Here they come in with the rising tide, espe- 
cially when it flows over an extensive tract of sands bare at low water 


or with only a few pools. At times the water will appear in a state of 
constant agitation with the attempts of the fish to keep in the edge of 


the tide as it rolls on, and bushels can be taken in a short time merely 
with scoop-nets. Several parties, provided each with a fine meshed 
seine of twenty or thirty feet in length, could readily fill a wagon in a 
little while. Although no use is made of these ‘silver sides’? on 
our coast, except as bait, there is no doubt that, potted and prepared 
as sardines and anchovies, they would be excellent. 

With the exception of Hydrargira flavula, which is found in large 
numbers in the same localities, few other fish are met with in these 
large schools of atherinas. A few scattered Cyprinodon ovinus and 
small mullets only are to be seen. ‘The maximum size to which the 
atherina attains is about six inches, although fish of this length are 
seldom caught in the bay. The flesh is nearly translucent and very 
sweet; and no preparation being required to fit them for the frying-pan, 
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they might, though comparatively small, be eaten more frequently than 
they appear to be. ; 

The silver-side, or sand-smelt, as it is called further east, makes an 
excellent bait for blue fish, weak fish, and, in fact, almost any other 
species. It must constitute the chief article of food for the larger fish 
on our coast, as it is found everywhere, even far up the mouths of 
rivers. It was very abundant at Sing Sing. In fact, I have seldom 
drawn a net anywhere in salt water or brackish without seeing it. 
It is a constant associate of the cyprinodonts in the salt ponds and 
meadows. It bites readily at a hook, although very seldom swallowing 
the bait owing to the smallness of its mouth. 


29. Mucin atBuxa, Linn. 
The White Mullet. 
Mugil albula, L.—DeKay, New York Fauna, Fishes, 146. 


Back dark bluish black; sides lustrous silvery; beneath opaque 
white; a dark bluish black spot on the body, at the base of the pectoral 
fin; iris silvery, with a yellowish tinge above, as also on the opercu- 
lum; D. and C. dark bluish on the membrane, especially towards the 
extremities; P. less strongly marked in the same manner; V. and A. 
opaque white, the latter with a few brown dots on the rays. Length 
44 inches. 

Although small mullets were caught in considerable numbers in the 
creeks and about the inlets, none of large size were seen. The larger 
ones do not arrive until September, when they are said to be abundant. 
They then come close to shore among the grass, and run up the creeks 
in numbers, even where the water is shallow. When intercepted in a 
seine they leap over the upper edge with great readiness, one following 
the other, like a flock of shep. ‘Their maximum size is from eight to 
ten inches. 

This fish becomes extremely fat, so much so as to require no grease 
in frying. The flesh is said to be very palatable, though rather rich. 
The large mullets do not remain long in the bay, generally returning 
to the sea in the fall. A few, however, are said to remain all winter in 
the salt ponds. 


30. Gosius ALEPIDOoTUS, Bosc. 
The variegated Goby. 


Gobius alepidotus, Bose—DeKay, New York Fauna, Fishes, 160, 
plate, xxui, fig. 70. 


Translucent olive green, with seven or eight vertical lines of lighter 
along the side; vertical fins, mottled with dusky spots, arranged in 
series transverse to the rays. Length one inch. 

A few specimens only of this rare fish were taken in the grass along 
the beach of the river. 
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3l. BATRACHUS VARIEGATUS, Les. 
Toad-Fish— Oyster-F ish. ; 


Batrachus variegatus, Les., Journ. Acad. Nat. Sc. Philad. HI, 398.— 
DeKay, New York Fauna, Fishes, 171. 


Body olivaceous, closely but rather coarsely vermiculated with 
darker; three or four quadrate spots across and along the back; iris 
greenish yellow, with four broad double radii of greyish; fins reddish 
brown towards the borders, their general color light olivaceous; C. and 
P. with well defined bands of darker, transverse to the rays; D. and A. 
with similar bands disposed obliquely towards the rays, the angle ante- 
rior; a dark spot on the anterior dorsal ; V. and inferior parts of body 
reddish white—in large specimens, the latter yellowish, with dark 
blotches. Length six inches. 

The toad-fish, or, as it is called at Beesley’s point, the oyster-fish, 
on account of its frequenting the oyster beds, is one of the fishermen’s 
pests, from its great abundance, and pertinacity in taking the hook 
baited for nobler game. Few fish are more repulsive in appearance 
than this species, with its large, flattened head, broad mouth, laciniated 
processes or fringes about the jaw, goggle eyes, and slimy body. It 
will live a long while out of water, snapping at the finger even when 
almost dried up. It is capable of inflicting quite a severe bite, and is 
always handled with a great deal of caution. 

The eggs are said to be laid on oyster shells, or between their empty 
valves, at Beesley’s point, in the entire absence of stones or pebbles, 
which constitute the usual place of deposite. An artificial pile of stone 
near Chattin’s tavern is a favorite locality with them. The eggs are 
about the size of number 6 shot at first, but enlarge to the bulk of a 
pea; their color is a bright yellow. The fish watches its nest very 
vigilantly, and can scarcely be driven away, snapping at the finger ora 
stick, and when forcibly removed returning with the first opportunity. 

The flesh is said, by those who have been able to overcome their 
aversion to the fish, to be very sweet and palatable. 

The toad-fish seldom comes very near shore, few having been taken 
in the hauling of small seines. I have never seen it up the small 
creeks. 


o2. Tautoca AMERICANA, Cuv. and Val. 
Tautog—The Black Fish. 


Tautoga americana, Cuv. and Val., Hist. Nat. des Poiss. XIII, 293.— 
DeKay, New York Fauna, Fishes, 175, plate xiv, fig. 39. 


The tautog, smooth black fish, or chub, as the species is indifferently 
called, was not abundant at Beesley’s point during the past summer, 
although their number is said to be greater in the fall. ‘They are 
caught off the steep banks, in the channel-ways and the thoroughfares. 
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The flesh is not very remarkable for its excellence, being greatly sur- 
' passed by several other species. 

Owing to the toughness of the skin and the firm adhesion of the 
scales, it is customary to skin the tautog before cooking, whenever of 
sufficient size to permit it. 

Young fish of this species were taken in considerable numbers in 
the river and about the inlets, when hauling the nets. Their color 
was generally of a light olive green. 


33. AILURICHTHYS MARINUS, B. and G. 


Sea Cat-Fish. 


Ailurichthys marinus, B. and G., Proc. Acad. Nat. Sc. Philad. VI.— 
Galeichthys marinus, De Kay, New York Fauna, Fishes, 178, plate 
xxxvil, fig. 118. 


The sea-cat or channel-zat, was occasionally taken with the hook in the 
channel of the river. Nothing specially was learned of its habits. The 
flesh is very indifferent, being coarse and rank, tasting much like that 
of small sharks. 


34. LEUCOSOMUS AMERICANUS, Girard. 


Dace.—Wind-Fish—Shiner. 


Leucosomus americanus, Girard in Storer, Hist. Fishes of Massach. 117, 
plate xxi, fig —Abramis versicolor, DeKay, New York Fauna, Fishes, 
191, plate xxxii, fig. 103. 


This species was very abundant in the fresh waters of Cedar Swamp 
creek and Cedar creek, two streams emptying into the Egg Harbor 
river on opposite sides. None were seen excepting in perfectly fresh 
water above the tide dams. They were in considerable numbers, as 
being the principal representative of the cyprinoids in the New Jersey 
streams. This species is found everywhere in the streams of the At- 
lantic coast to Maine. Nothing of special interest was noted as to its 


habits. 


309. CaTosTOMUS GIBBOSUS, Les. 
The Horned Sucker—Chubsucker. 


Catostomus gibbosus, Les.—Labeo gibbosus, DeKay, New York Fauna, 
Fishes, 194, plate xxxii, fig. 101.—Cutostomus tuberculatus, Les.— 
DeKay, ibid, 199, plate xxxi, fig. 97. 


This was the only sucker found in the Cedar creeks, nor is any other 
species believed to occur there. It is everywhere constantly associated 


2! 
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with the Leucosomus americanus ; and these, with a small species of Leu- 
ciscus allied to L. hudsonius, constitute almost the only cyprinoids of the 
fresh waters on our coast. I have seen no other species from New 
Jersey to Maine in streams emptying directly into the ocean or into 
brackish waters, except when quite removed from the salt water. 


36. MELANURA PyGMma, Agass. 


Mud-Fish. 


Melanura pygmaea, Agass.—Leuciscus pigmaeus, DeKay, New York 
Fauna, Fishes, 214, plate xli, fig. 134. 


Only one specimen of this species was obtained, caught in a muddy 
ditch along side the fresh waters of Cedar Swamp creek. Of the five 
or six species of this genus indicated by Professor Agassiz, all appear 
to have the same peculiarity of living almost entirely in mud. A locality, 
which, with the water perfectly clear, appears destitute of fish will 
perhaps yield a number of mud-fish on stirring up the mud at the bot- 
tom and drawing a seine through it. Ditches in the prairies of Wis- 
consin, or mere bog-holes apparently affording lodgment to nothing be- 
yond tadpoles, may thus be found filled with melanuras. Their usual 
associates in such places in the west are Gasterosteus inconstans, Kirt. 

I found none on Long Island, although they doubtless occur in the 
muddy streams about Riverhead. Mr. J. C. Brevoort, obtained a single 
specimen near Bedford, and Dr. Ayres some at Brookhaven. This 
genus appears to be confined to a few points near brackish and salt 
waters, and to the vicinity of the great lakes; they are especially abun- 
dant on the plateaus dividing the waters of the lakes from those of the 
Mississippi. I have caught them all around Lakes George and Cham- 
plain; on the American shores of all the great lakes except Lake Supe- 
rior; and on their dividing ridges, as already stated, as far. west as the 
Mississippi, in Wisconsin. They have, however, not yet been detected 
much south of this region in the interior. 

This species of Melanura is probably identical with Leuciscus pygmaeus 
of DeKay, an unfortunate name, as it belongs to an entirely different 
family than the Cyprinidae, and attains to a larger size than the rest, 
much larger than many of the Leucisct. Specimens taken in Rockland 
county, New York, and in the same localities whence Mr. J. G. Bell 
obtained those sent to Dr. DeKay, measure nearly six inches in length. 
I procured a large number of them during the past summer. 


37. FunpuLus ZEBRA, DeKay. 
Fundulus zebra, DeKay, New York Fauna, Fishes, 218. 


Above, dark olive green, lighter on the sides ; on the throat and belly 
greenish white; 12 to 15 vertical bands on each side of greenish 
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white, with spots of greenish golden sprinkled in the intervals. Oper- 
culum bronzed, iris greenish black, with a narrow golden ring on the 
inner border; D. and C. dark olive, margined with light grass green, the 
former with greenish white spots on the posterior half, some of them 
occasionally confluent; the latter with smaller spots of the same on the 
membrane, arranged in series transverse to the rays; A. and P. gamboge 
yellow on the distal half, with black spots posteriorly, the former with 
some light spots. Length three inches. 

Female fishes corresponding to the F. wridescens of De Kay, and 
probably of this species, are uniform olive, with the belly yellowish 
white. Some specimens have obscure vertical dark lines. 

This species is exceedingly abundant in the small creeks of the salt 
meadows, less numerous in the ponds. They are very active in their 
movements, darting to cover at the slightest alarm. Like all the other 
species, they are excessively voracious, and a dead fish of considerable 
size will be eaten up ina few minutes by the dense crowd of these 
diminutive scavengers, darting upon it from all points. A clam 
pounded up and thrown in among them, will ina moment attract many 
hundreds, and they are frequently taken for bait, by putting the clam 
into a scoop-net, and withdrawing the net suddenly, with the fish en- 
closed. 

There is no doubt that the various species of cyprinodonts on our 
coast perform very important services in rapidly removing dead ani- 
mals, as fishes, crabs, shells, &c., from the water, and thus keeping up 
the proper equilibrium. This they do to a much greater extent than 
the crabs, which, however, assist in the labor. Abundant everywhere 
along the shores and in the creeks and ponds of the meadows, they are 
always on hand to do their work. 

Nothing was observed at Beesley point in regard to the reproductive 
peculiarities of any of the cyprinodonts, the season of the year not be- 
ing favorable. It is very probable, however, that most of them are 
viviparous, like many other species of the family. Like the others, this 
one is remarkably tenacious of life, resisting successfully long absence 
from water, even to the extent of considerable desiccation. 

A few specimens were caught in the fresh waters of Cedar Swamp 
creek. They are, however, essentially a salt water species. 


38. FuNDULUS DIAPHANUS, Agass. 
Hydrargira diaphana, Lesueur.—DeKay, New York Fauna, Fishes, 219. 


This species was found abundantly in Ludlum’s run, at a point 
where the water is perfectly fresh at low tide, but becomes brackish 
during high water. It was also taken in the fresh waters of Cedar 
Swamp creek. JI do not remember to have ever noticed it in pertectly 
salt water. 
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39. FUNDULUS MULTIFASCIATUS, Cuv. 


Fundulus multifasciatus, Cuv. and Val., Hist. Nat. des Poiss. XVIII, 
200.—Hydrargira multifasciata, Lesueur——De Kay, New York 
Fauna, Fishes, 220. 


This species was found everywhere associated with H. flavula, but 
in quite limited numbers. 


40. HyprarGIRA FLAVULA, Storer. 


Hydrargira flavula, Storer.—Esor flavulus, Mitch.—Fundulus fasciatus, 
DeKay, New York Fauna, Fishes, 216, plate xxxi, fig. 98. 


This species may be called the giant of the northern cyprinodonts, 
attaining a size only approached by the females of Fundulus zebra. As 
in F. zebra, the female 1s considerably larger than the male. Specimens 
were taken nearly eight inches in length. 

The H. flavula is very rarely found in the bays and meadows, the 
few that occur in such localities being very small, and much scattered. 
It is along the beach, and about the inlets, that the immense numbers 
that exist on our coasts can be appreciated. As the tide is rising and 
flowing over flat sands, or up the narrow shores and channel ways, 
this species will be seen in dense schools, slowly swimming with 
the tide, and readily recognised by its large size and the light spot near 
the dorsal fin. 

It generally keeps distinct from the atherinas, which are equally or 
even more abundant in the same situations. A few Cyprinodon ovnus 
are sometimes seen in company, rarely any other species of the same 
family. 

The sexes of this species are conspicuously different in marking, the 
male having many broad vertical bands on each side, from head to tail, 
the female two or three longitudinal ones. 


41. Hyprareyra Lucie, Baird. 


Hydrargira lucie, Baird.—General form elongated, though of rather 
short appearance. Head constituting less than one-fourth of total length. 
Insertion of anal slightly in advance of origin of dorsal, and rather 
more developed than the latter. Vertrals very small; their extremity 
reaching the anus. Tail large. D.8; A. 9; C. 6,1. 8, 7,1. 5; V. 6; 
PE eS: 

Dark olive green above, lower part of sides and beneath rich ochre 
yellow. Sides with 10 or 12 broad, well defined, vertically disposed’ 
dark bars, nearly as large as their inter-spaces, which are of a faint 
tint of greenish white. All the fins but the dorsal are of a uniform 
yellowish, lighter than the abdomen. Dorsal, yellow on the terminal 
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half, the basal portions olivaceous, with a large black spot posteriorly, 
and immediately anterior to it a white one. The dark spot is bordered 
above and behind by the yellow part mentioned. In one specimen the 
posterior half of the base of the dorsal fin is dull white, with a large 
subcircular spot of black in the centre. Length about one inch. 

P. similar, the dorsal unspotted, the yellow less intense. 

A few specimens only were taken, in a small ditch at Robinson’s 
landing, Peck’s beach, opposite Beesley’s point. 


42. CyprINopon ovints, Val. 


Cyprinodon ovinus, Valenc.—Esozx ovinus, Mitch.— Lebias ovinus, DeKay, 
New York Fauna, Fishes, 215, plate xxvu, fig. 87. 


This species was very abundant in the salt ponds, more so than any 
other ; it was seen but rarely in the creeks or in the bays. Specimens 
were taken of much larger size than the supposed average; and the 
males. recognised by the black band on the end of the caudal fin, were 
found to be larger than the females. 


43. Cyprinopon PARvus, B. & G. 


Cyprinodon parvus, B. and G.—Form elongated, resembling a diminu- 
tive Leuciscus ; head constituting less than a fourth of the total length ; 
eye quite large and circular, being contained three times in the length 
of the side of the head; caudal posteriorly rounded.—D. 10; A. 10; C. 
o. I. 7. 6. I. 4; V.6; P. 15. Scales quite large, deeper than long, and 
disposed in eight longitudinal series upon the line of greatest depth of 
the body ; seven series may be observed upon the peduncle of the tail. 

This species was found in the small ponds of the salt meadows, 
generally in the grass; and owing to their diminutive size the males 
were not often taken, and, in fact, neither sex was found in anything 
like the abundance of most other species. The colors during lite were 
very plain, being without any of the peculiar patterns of other species. 
I observed if, sparingly, in many localities in Long Island, especially 
at Greenport. It has a close resemblance to the females of Heter- 
andria. 


44, Esox rasciatus, DeKay. 


Short: billed Pike. 


Esox fasciatus, DeKay, New York Fauna, Fishes, 224, plate xxxiv, 
fig. 110. 


Brownish olivaceous; a longitudinal lighter vertebral stripe. On 
each side of the body a median longitudinal irregular band of golden, 
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sending off bars transversely above and below, sometimes opposite 
each other, sometimes alternate, occasionally branching and anasto- 
mosing. Beneath greenish or yellowish white. Iris purplish brown, 
with a golden interior ring. 

Dorsal and caudal fins plain olive, tinged with red. A. V. P. pink— 
this color becoming rather deeper after death. Length, 10 inches. 
Abundant in Cedar Swamp creek. Specimens of considerably larger 
size were taken. 


45. Esox RETICULATUS, Les. 
Pickerel. 


Esox reticulatus, Les—DeKay, New York Fauna, Fishes, 223, plate 
xxxiv, fig. 107. 


Rather rare in Cedar Swamp creek. Associated with E. fasciatus. 


46. BELoNE TRUNCATA, Les. 
The Bill-Fish—Sea-Pike—Silver Gar- Fish, Xe. 


Belone truncata, Lesueur.—DeKay, New York Fauna, Fishes, 227, 
plate xxxv, fig. 112. 


Color—Back dark green; sides opaque silvery white; beneath 
dull white—the lines of separation between these colors very distinct 5 
cornea green; iris silvery; fins subtransparent, with fine punctations 
of greenish on the membrane, much thickest on the D. and C.; length, 
8 inches. 

The silver gar made its appearance, in August, in considerable num- 
bers, though of quite small size. It was found in the shallow bays and 
creeks—more abundantly in the slues on the beach, keeping in com- 
pact bodies, and swimming slowly along. 

This species is fond of running up into fresh water during the sum- 
mer, and is often taken a considerable distance from the ocean. I 
have seen them in the village of Riverhead, Long Island; and they are 
at times quite abundant off the city of Washington. They have been 
seen at Columbia, Pennsylvania, in the Susquehanna. They some- 
times are taken with a hook, although such an occurrence is quite rare. 
When of large size, their flesh is of excellent flavor. 


47. Saurus MEXICANUS, Cuv. 
Saurus mexicanus, Cuy., Régne Anim.—(Griff. transl.) X, 431. 


A single specimen of this fish was taken in a seine in the river. 
Although abundant off the southern coast, it is rarely seen so far to the 
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north. Dr. DeKay does not enumerate it among the fishes of New 
York, yet several have been procured by Mr. Brevoort about Long 
Island. 


48. EnerRAvULIS vitTaTA, B and G. 
The Anchovy. 


Engraulis vittata, B and G.—Engraulis mitchilli, Cuv. and Val., Hist. 
Nat. Poiss., XXI.—Clupea vitiata, Mitch— DeKay, New York Fauna, 
Fishes, 254. 


It is a little remarkable that no mention of the occurrence of Engrau- 
lis on the Atlantic coast of the United States, is made by any Ameri- 
can writer. The species was long ago described by Dr. Mitchill, so 
accurately as clearly to indicate this genus; but Dr. DeKay does not 
appear to have noticed it at all. 

The anchovy made its appearance early in August in the shal- 
low waters along the beach, although of very small size. They 
became subsequently more abundant; and towards the end of the 
month, while hauling a large net in the surf, many were taken measur- 
ing over six inches in length. As the meshes of the net were very 
large, the greater portion readily escaped; but with a seine properly 
constructed enough could be readily procured to supply the American 
market. 

I procured several specimens of this fish, in 1847, at the residence 
of Mr. Audubon, on the Hudson river, above New York. 


49. ALoSA MENHADEN, Mitch. 
The Moss-Bonker—Bony Fish—Hard Head. 


Alosa menhaden, Mitch.—Storer, Rep., p. 117—De Kay, New York 
Fauna, Fishes, 259, plate xxi, fig. 60. 


Back dark green, shading into yellowish, silvery on the sides and 
beneath. Iris silvery. A rounded dark spot behind the upper part of 
the operculum, and five or six smaller ones, less distinct, in a longi- 
tudinal row behind it, the latter sometimes indistinct. All the spots are 
on the skin, showing through the transparent seales. 

D. and C. yellowish, with a dark margin; the remaining fins color- 
less. 

The moss-bonker is a fish of great economical importance, as much 
so, perhaps, as any other on our coast. This is not on account of its 
flesh, which, though sweet, is too full of bones to be generally accept- 
able; as a manure, however, it replaces all other fertilizers on and 
near the sea-shore. 
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The countless schools of moss-bonkers, most of them of vast extent, 
seen everywhere on the Atlantic coast, represent a species quite equal 
in numbers to any other of the same size belonging to our fauna. 

Every bay and river-mouth along our coast is filled with them 
during the summer, and they can everywhere be taken with great ease. 
The schools swim at the surface, their dorsal fins projecting above the 
water, and keeping it in such agitation as to be readily discernible at 
a great distance. They are generally followed by blue fish, sharks, and 
other predacious species, which commit such havoc in their ranks, it 
is said, that the gulls frequently follow in their wake to feed upon the 
fragments lefi floating behind. 

The fishermen about Greenport, when in pursuit of moss-bonkers, 
lie some distance off shore, with two seines joined together, each seine 
resting on a separate boat, provided with its crew. When a school is 
seen of sufficient size to warrant the trouble, the joined ends of the nets 
are dropped into the water, and as the boats separate they make a turn, 
and thus enclose the fish; the ends of the nets are then taken to the 
shore, and the net itself drawn up by means of a windlass. Many 
thousands are taken at a haul, and meet with a ready sale. Quite 
recently several establishments have been erected on Long Island for 
the manufacture of oil from the moss-bonker. The fish, as brought in, 
are chopped up and boiled, and the oil skimmed off; a heavy pressure 
on the residuum expresses the remaining oil, and what is left is still use- 
ful as a manure. ‘The oil finds a ready market. It has been estimated 
that a single fish will furnish enough oil to saturate a surface of paper 
eighteen inches square. 

Most of these fish, however, are used directly as fertilizers, by being 
ploughed or hoed in the ground. It is quite customary when planting 
corn to place a fish in each hill, the result being seen in a very luxu- 
riant growth of the plant. 

Besides being taken in the manner just described and by single 
seines put out from the shore, many are captured in gill-nets set in 
channels of rivers and other localities frequented by them. Many are 
taken in this way in the Hudson river and tributaries, as well as else- 
where. 

Besides its use as manure, the moss-bonker, from its abundance, is 
employed toa great extent as bait for other fishes. Chopped up fine, it 
constitutes a chief bait for eels in eel-pots, and the flesh is very attrac- 
tive to the blue fish and other species. When used as food, it is usually 
skinned, to remove the oilier layer of black fat, and the back bone is 
generally taken out at the same time. 

The moss-bonker is much infested by a species of lernaean, which 
is buried in the skin by its star-shaped processes with a long projecting 
thread. 

The moss-bonker is not much sought after at Beesley’s point, nor 
did J hear of any who made a business of catching them there for manure. 
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50. Atosa Marrowaca, DeKay. 


Alosa mattowaca, DeKay, New York Fauna, Fishes, 250, plate xl, fig. 
127.—Clupea mattowaca, Mitch. 


A few specimens were caught in the surf with a large seine. 


ol. ALtosa TERES, DeKay. 
Alosa teres, DeKay, New York Fauna, Fishes, 262, plate xl, fig. 128. 


A number of specimens of this rare species were found one day in 
the edge of the surf along the beach; they seemed to be very weak, 
_and died soon after their capture. 


52. CHATOESSUS SIGNIFER, DeKay. 
Thread-Herring. 
Chatoessus signifer, DeKay, New York Fauna, Fishes, 264, plate xh, 
fig. 132. 


A few specimens were taken in a net in the bay. In life the back 
is bright green; the caudal fin yellow, black at the tip. 


03. PLATESSA OCELLARIS, DeKay. 
The long-toothed Flounder. 


Platessa ocellaris, DeKay, New York Fauna, Fishes, 300, plate 
xlvu, fig. 152. 


This flounder is caught very abundantly during the summer, es- 
pecially in the month of July, when it frequently constitutes the chief 
result of a day’s fishing. It is generally found on sandy bottoms, and 
bites readily at almost any bait. They are sometimes taken in large 
numbers by means of nets in the deep slues along the beach. 

In winter they at times seem to be quite torpid on the shallow 
grounds, suffering themselves to be taken up with oyster tongs without 

-making any attempt to escape. 


o4. PLATESSA PLANA, Storer. 
The New York Flat-Fish—Winter Flounder. 


_Platessa plana, Storer—DeKay, New York Fauna, Fishes, 295, plate 
xlvin, fig. 154, and plate xlvix, fig. 158. 


__ A few specimens only of this species were taken in the shores on 
the beach. It is said to be found abundantly in the bay during winter. 


4) 
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09). RHOMBUS MACULATUS, Girard. 
The spotted Turbot. 


Rhombus maculatus, Girard, in 7th Ann. Rep. Reg. Univ. N. Y., on 
State Cab., 23.—Pleuronectes maculatus, Mitch. DeKay, New York 
Fauna, Fishes, 302, plate xlvu, fig. 151. 


Taken occasionally of small size in the surf. 


06. ACHIRUS MOLLIS, Cuy. 
The New York Sole. 


Achirus mollis, Cuv., Régne Anim., Il.—DeKay, New York Fauna, 
Fishes, 303, plate xlix, fig. 159. 


A few specimens were caught in the river by means of seines. The 
species, though resident, is taken most frequently in early spring. 
When thrown on the shore it buries itself in the sand, and is out of 
sight ina few moments. It is familiarly known at Beesley’s Point 
under the name of hog-choker, as when seized by the hogs it doubles 
itself up, and, filling the esophagus, obstinately resists by the scabrous 
nature of its scales all effort on the part of the animal to swallow it. 


57. ANGUILLA TENUIROSTRIS, DeKay. 


Anguilla tenuirostris, DeKay, New York Fauna, Fishes, 300, plate 
liu, fig. 173. 


As might be expected from the vast mud-flats of the bay and its 
generally muddy bottom, eels are exceedingly abundant about Bees- 
ley’s point. In passing slowly over the shallow waters near the shore, 
they will be seen darting out from among the sea-weeds at the bottom 
every few rods, and may readily be captured by a skillful hand armed 
with a gig. They can be caught readily, likewise, by means of a hook 
and line, by bobbing, with eel-pots, and the other devices suitable to 
the capture of the genus. Night is, of course, the best time for taking 
them in any way. 

In winter they bed in the soft mud, to the depth of about a foot, and 
are then easily secured by means of a broad gig or spear. 


—— 
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58. CoNnGER occipENTALIS, DeKay. 


The Conger Eel. 


“Conger occidentalis, DeKay, New York Fauna, Fishes, 314, plate lii, 


Heed 2s 


Clear olive above, shading into silvery on the sides and beneath. 
Vertical fins thin and transparent, with a narrow and well defined 
margin of brownish black. Iris, silvery. After death the silvery hue 
is more predominant. 

Only one specimen of this species was taken at Beesley’s point. It 
was captured on the 16th of August at Molasses point, and seemed 
entirely unknown to the residents. 


09. OPHIDIUM MARGINATUM, DeKay. 


Ophidium marginatum, DeKay, New York, Fauna, Fishes, 315, plate 
lit, fig. 169. 


One specimen was taken during the past winter, and presented by 


Mr. Chatten. 


60. SYNGNATHUS VIRIDESCENS, DeKay. 
The Green Pipe-Fish. 


Syngnathus viridescens, Delway, New York Fauna, Fishes, 521, plate 
liv, fig. 176. 


This pipe-fish was very abundant in the sea-weed and grass near 
the mouths of the inlets, every haul of the net bringing in hundreds. 
They were of many shades and colors, and of sizes varying from 
one inch to eight. 


61. Diopon MACULATO-STRIATUS, Mitch. 
The Spot-Striped Balloon- Fish. 


Diodon maculato-striatus, Mitch—DeKay, New York Fauna, Fishes, 
323, plate lvi, fig. 185. 


A few specimens were taken in the river. 


62. Diopon Futictnosus, DeKay. 


Diodon fuliginosus, DeKay, New York Fauna, Fishes, 324, plate lv 
fig. 181. 


A few specimens captured in the river by means of a seine. 
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63. TerraopoNn TuRGIDUS, Mitch. 
Toad-Fish. 


Tetraodon turgidus, Mitch—DeKay, New York Fauna, Fishes, 327, 
plate lv, fig. 178. 


Dark olive green above and on the upper part of the sides, with 
fine black points intermixed. Abdomen and beneath, pure opaque 
white. Lower part of sides ochre yellow, with six or seven large 
vertically oblong and rounded blotches of brown. Above these are 
occasionally traces of dark mottling; fins pale yellowish. Iris red- 
dish brown, with an inner circle of a coppery or brassy color. 

This fish is frequently caught in the bay of Great Egg harbor, 
while fishing for better species. When drawn up, it immediately in- 
flates its body to a prodigious size by means of short jerking inspira- 
tions, the sac becoming distended with air if in the atmosphere, or 
water, when submerged. By scratching it on the belly or pounding it, 
it will readily inflate itself several times in succession, and again dis- 
charge its load at a single effort through mouth and gills. When in- 
flated and thrown on the water, it will sometimes float to a great dis- 
tance before collapsing. 

The skin around the eye of this species is contractile to such an ex- 
tent as completely to close up the latter by a kind‘of puckering. 

This fish is most abundant in summer; rarely, if ever, taken during 
the winter, and only occasionally in early spring. 


64. CARCHARIAS CHRULEUS, DEKay. 
The small blue Shark. 


Carcharias ceruleus, DeKay, New York Fauna, Fishes, 349, plate 
Jxi, fig. 200. 


The blue shark was quite abundant in the bay during the summer, 
and quite a number were captured by various parties. They were 
taken by means of large shark-hooks baited with eels or other fish, a 
small keg being used as a float. Several of the boats always carried 
shark-lines, which were put out when on suitable ground, the buoy 
being allowed to float off to some distance. On getting a bite the 
small lines would be taken up, the anchor raised, and every effort 
made to tire out the shark. Sometimes the fish would be towed to an 
island and hauled up, or again drawn in to the side of the boat, and 
killed by means of a harpoon or sword. The largest taken in this way 
was about nine feet long. 

Though sufficiently abundant to be seen any day swimming with 
their dorsal fins above the surface, no instance was mentioned by the 
inhabitants of their attacking bathers while in the water. 

Small specimens were occasionally taken on hooks baited for other 


fish. 
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65. MusteLus—canis, DeKay.. 
The Hound-Fish—Dog-shark. 


Mustelus, Mitch., canis, DeKay, New York Fauna, Fishes, 355, plate 
Ixiv, fig. 200. 


The little dog-shark was sufficiently abundant to constitute a griev-- 
ous pest to those whe aimed after something more edible. It was no 
uncommon thing to see from ten to twenty taken in a few hours’ fish- 
ing. They bite at almost any bait, and their presence is generally 
fatal to much success among other species. The flesh is not very pa~ 
latable, having much of the coarse and rank flavor of the sea cat-fish. 


66. ZyGana TiBuRO, Val. 


Zygena tibure, Val—Yarrell, Brit. Fish., 1, 507—Squalus tiburo, 
Linn. Syst. Nat. I, 399, 6. 


Only one specimen of this shark was obtained, although several were 
taken by the fishermen. This one was caught by Mr. Charles Ash- 
mead, in the bay, and measured about eighteen inches. The Z. malleus 
is also said to occur even more abundantly than the present species. I 
do not find this species recorded hitherto as occurring on the American 
coast. 


67. Pastinaca HasTaTa, DeKay. 
The Whip Sting-ray. 


Pastinaca hastata, DeKay, New York Fauna, Fishes, 373, plate lxv, 
hg. 214. 


This species was found to be abundant in the bay and elsewhere. It 
was frequently taken With the hook, and every hau! of the seine in the 
surf brought in numbers. The smallest caught were about the size of 
a breakfast plate, the largest measured about four feet across, with a 
tail five feet long. 

The wounds inflicted by means of the serrated spine on the tail of 
_ the sting-ray are justly dreaded by the fishermen, who use the greatest 
care in handling them. The usual practice is to cut off the tail at 
once, and thus render the fish hors du combat. Instances have been 

known of this spine being driven through the hand with such violence 
as to render it necessary to pull it out from the opposite side. 
_ The large ones, when brought in by the seines, are so heavy as mate- 
rially to impede the hauling of the net. In this case some of the men 
were in the habit of thrusting the handle of an oar into the orbit, and 
~ this convenient pomt @apput sliding the monster out upon the 
ank. 


Mis. Doc. 24 
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THE SMITHSONIAN INSTITUTION. 


Catalogue of geological specimens collected by Dr. D. D. Owen, and 
deposited in the Smithsonian Institution by the Commissioner of the 


Land Office, December, 1851. 


MWooPwwe 


0. 
. Fossil turtle, Bad Lands, Nebraska. 


Amethystine quartz, Prince’s Bay, Lake Superior. 
Lepidodendron, Muscatine quarries, Iowa. 

do. do. do. 
Pecopteris, do. do. 


“Cale. tufas, St. Croix: 


and 7. Tutenmergel, near Amsterdam, Des Moines R., Iowa. 
and 9. Lithostrotion ananas, D’Orb., lowa R., Dev. 

and 11. Tutenmergel, Keith’s Rapids, Des Moines R., Iowa. 
Plaster stone, 5 miles below Lizard Fork, Des Moines. 


. Cannel coal, Barcroft bank, near Marion, Missouri. 
. Palwotherium Proutii, 2 lower jaw, Bad Lands, Nebraska, 
. Ripple marked sandstone, South shore, Lake Superior. 


do. do. 


Shell beds of the limestone of the Iowa, Devonian. 


. Cale. spar crystals, Falls St. Croix. 


20. Lingula bed, F. J, b. of report, Falls St. Croix. 

PA do. do. do. 

22. do. do. do. 

23. Marine Mill trilobite grit, 4th trilobite bed of report, St. Croix. 
24. Portion of large ammonite, Fox Hills, Nebraska. 

2a: do. do. do. 

26. do. do. do. 

27. Third trilobite bed, Mountain Island, Upper Miss. 

28. do. do. do. 

29. do. near Mouth Miniskah, 

30. do. do. do. 

31. Cannel coal, on branch of Aux Vasse, Callaway Co., Missouri. 


45. 
46. 


. Coralline beds of Iowa city, containing Alveolites, Celleporites of 


D’Orb., Calamapora polymorpha of Goldf, pl. 27, fig. 3. 


. Do., containing Favosites cronigera, D’Orb. 

. Do., containing both corals. Pl. 27, fig. 3. 

. Orthis umbraculum, opposite Iowa Point, Missouri R. 

. Selenite from the upper Carbs. limestone, Indian Creek, Iowa. 

. Lepteena limestone, containing L. planumbona, 3 miles above 


Savannah, Wisconsin. 
Do., containing L. sericea. 


. Bituminous limestone, containing Asaphus (Isotelus) megistos of 


Locke, Otter creek, Turkey R, Iowa. 
5 


. Part of scapula of Paleeotherium Prouti, Bad lands. 

. Casts of Leptzena, undet, Falls St. Anthony, F. 3, a of report. 
. Oolitic limestone, Lower Carbs. limestone, Burlington, Lowa. 

. Retepora Archimedes, Keokuck Rapids. 


Encrinital limestone from the Lower Carb. limestone of Bur- 
ington, Iowa. 
Do., containing Pentremites melo. 
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47. Productal limestone, containing P. Cancrini, 10 miles below Fort 
Kearney, Missouri river. 

48. Spirifer striatus limestone, upper beds of Carb. limestone of 
Augusta, Iowa. 

49. Productus punctatus, Keokuk Rapids, Miss. 

50. Do. 


53. Fusulina cylindrica in Carboniferous limestone, 10 miles below 
Fort Kearney, Missouri. | 

54. Fucoidal beds, Marine Mills, St. Croix, F 1, d, in part. | 

55. Lithostrotion, probably a var. of basaltica, Sugar creek near the 
lowa line. | 

56. Stromatopora concentrica, Iowa city, Dev. 

57. Productal limestone, a few miles above the Racoon Forks on the 
Des Moines River. 

58. Head of femur of Palzotherium Proutii? Bad Lands. 

59. Magnesian limestone, with green particles of silicate of iron dis- 
seminated, intercalated with the lower sandstones, Es. ofreport. 
(Lower Silurian date,) Sac Prairie, Wisconsin river. 

60. Magnesian limestone, intercalated with F. 1, 14 miles above Sac 
Prairie. 

-61. Lower sandstone, F 1 of report. Dalles of the Wisconsin river. 

62. Lower sandstone, F 1, (Lower Silurian date,) 7 miles below 
Helena, Wisconsin river. 

63. Magnesio-calcareous bed containing impressions of Orthis intercal- 
ated in F J. Section 5 miles above Plymouth, Wisconsin river, 
138 feet above river. 

64. Magnesio-calcareous rock, intercalated in F 1, 143 ft. above Wis- 
consin river, 5 miles above Plymouth. Contains remains of 
encrinites. a 

65. Lower sandstone, F 1. Petenwell Peak, 200 ft. above the Wis- — 
consin, (Lower Silurian date.) = ¢ 

66. Do. of Castle Rock, 65 feet above Wisconsin river. 

67. Green beds of F 1 d. charged with silicate of iron. Miniskah 
Pass, Upper Mississippi. 

68. Brown magn. calc. bed of F 1d. Miniskah, Upper Mississippi. 

69. Lower sadaties of Petenwell Peak, 80 feet above Wisconsin. 

70. Lower sandstone, F 1, 52 miles east of Adams, Barraboo river. 

71. Quartzite, 53 m. e. of Adams, Barraboo river, Wisconsin. 

72. Do. gray. 

73. Red beds of Lower sandstone, F 1, 1m. above Fortification Rock, 
Wisconsin river. 

73!. Yellowish-red beds of F 1. Castle Rock, 35 feet above the Wis- 
consin river. 

74. Quartzite in F 1, between the Wisconsin river and Adams on the 





Barraboo. 

75. Reddish quartzite 25 m. e. of Adams, on the Barraboo river, 
Wisconsin. 

76. Light pink quartzite, sec. 34, township 12, R. 6 east of 4th P M, 
Wisconsin: 


77. Gray quartzite, Devil’s Lake, Wisconsin 
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78. Pink quartzite, F 1, Devil’s Lake, Wisconsin. 

79. Conglomerate of F 1, Devil’s Lake, Wisconsin. 

S80. Obolus beds of F 1, b. Miniskah River. | 

81. Lower Magnesian Limestone, F 2, 3 miles above Lansing jowa. 

82. Lower Magnesian Limestone, F 2, Cape Winnebago, Upper Mis- 

sissippl. 

83. Red Conglomerate, below Lac Travers, Snake River, Minnesota. 

84. Specular Iron, associated with the quartzite, 24 m. E. of Adams, 
Barraboo River, Wisconsin. 

85. Do. with the milky quartz. 

86. Cherty masses, in F 2, b. near Lanzing, lowa. 


87. Cellular quartz, in F 2, b. do. in the lead bearing beds. 
88. Rugged cherty beds of Lower Magnesian Limestone, (lead bearing 


beds,) near the mouth of the Kickapoo, Wisconsin. 

89. Lower Magnesian Limestone, F 2, a. Prairie a la Crosse, 
Wisconsin. 

90. Do. 20 feet below the top of section. 

91. Crystallizations of hydrate brown oxide of iron, on chest in beds 
F 2, b...of Lower Magnesian Limestone. Prairie a la Crosse, 
Wisconsin. 

92. Kikapoo Copper ore. Sterling’s Diggings. 

93. Kikapoo Lead ore, (Galena,) in F 2, b. 

94. Coarse green Lingula grit, F 1, c. Lawrence creek, near the St. 

~ Croix River. 

95.. Coarse Lingula grit, F 1, c. Mountain Island, Wisconsin. 

96. Amygdaloid asssociated with the trap of Snake River, Minnesota, 
near Lac Travers. 

97. Do. 

98. Trap of Snake River, $ mile below Lac Travers, Minnesota. 

99. Do. 2 miles below Lac Travers. 

100. Trap of Kettle River, 3 m. above its mouth, Minnesota. 
101. Do. 16 miles above its mouth. 


102. Greenstone trap from the Range near the Falls of the St. Croix, 


». Minnesota. 

103. Porphyritic trap, Falls St. Croix, Minnesota. 

104. Obolus grit, F. 1, b., nearly opposite old mouth of Black river, 
Mississippi river. 

105. Slab, full of lingulas, &c., from the Falls St. Croix, F. 1, b. 

106. Pebbly sandstone, of F. 1, a. L’Eau Clair. 

107. Coarse sandstone, F. 1, a., six miles below the falls of the Chip- 
pewa, Wisconsin. 

108. Fragmentary and concretionary bed of limestone, above the coral- 
line beds at lowa city. Dev. 

109. Favosites basaltica, Cam. Calamopora of Goldf., pl. 26, fig. 4, 

. from the coralline beds of Iowa city. 

110. Do. 

111. 5th trilobite of F. 1, near the base of La Grange Mountain, 
“upper Mississippi. 

112, Sth trilobite bed of F. 1 of Report, lake St. Croix, Minnesota. 


, 113. Limestone containing Retepora prisca? Fenestela cheetetes, &c. 


Upper carboniferous limestone, near mouth of Missouri. 
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114. Spirifer limestone, near top of the lower carboniferous series, 
Keokuk Rapids, Mississippi. 

ITS, Do: 

116. Iron stone, similar to the “black band” of the Scotch iron mas- 
ters, near Bennington, and elsewhere on the Des Moines river. 


CATALOGUE 


OF 
BERLANDIER’S HISTORICAL AND GEOGRAPHICAL MSS.* 


In the year 1826 Luis Berlandier, historian, geographer, and natu- 
ralist, a native of Switzerland, arrived in Mexico for the purpose of 
making researches in that republic. He died near Matamoros in 1851. 
The result of his extensive labors are in manuscripts, now deposited at 
the Smithsonian Institution, comprising an amount of intormation of the 
country west of the Sabine of the highest importance. 

The following is a brief catalogue of the MSS.: 


Travels in Mexico and Texas, 1826 to 1834, inclusive. Containing 
notes upon the statistics, early settlements, and Indian tribes between 
the Sabine and Pacific, &c., &c., &c.—7 vols. 

Travels in Mexico, 1828-30. Comprising interesting notes of the 
early settlers of Texas, by the Spanish and French; account of the 
ancient Indian tribes, &c., &c.—3 vols. 

Geography and statistics of the republic of Mexico. 

History otf the Indian tribes that formerly ranged from the Sabine to 
the gulf of California.—2 vols. 

Notes upon the different Indian tribes of the ancient republic.—l1 vol. 

Vocabularies of different tribes bordering the Rio Grande.—1 vol. 

Of the Cotonames, Carrissos.—1 vol. 

Of Indians that formerly lived to the northeast of Texas.—1 vol. 

Of different tribes in the neighborhood of the missions.—1 vol. 

Revolt of the Tepeguanas, 1616.—1 vol. 

Indian assassinations of the priests.—1 vol. 

Of the Texian Indians. Buit.—1 vol. 

Indians of Texas and Coahuila; fertility of their soil, &c.—1 vol. 

Medicine of the ancient and modern Indians of Mexico.—1 vol. 

Paintings of thirty different Indian tribes.—1 vol. 

History of the agriculture of ancient and modern Mexico.—1 vol. 

Regulations of the ancient Presidios, 1772. 

1.—Travels in Tamaulipas and New Leon, 1844. 

2— $6 ‘¢ ‘Tamaulipas, San Luis Potosi, 1846. 

oS ats ‘“¢ the country west and south of Matamoros, 1847. 

The above vols., 1, 2, 3, of travels, give an interesting history of the 
country adjacent to the Sierra Madre. 

March and espionage of the American army from Corpus Christi till 
the occupation of Matamoros.—1 vol. 

Geographical Gazetteer of the territory lying between the Sabine and 
Pacific, comprising a history of places, situations, positions, &c., &c.— 
12 vols. 

Geography of ancient and modern Mexico.—1 vol. notes. 





* See p. 13 of this Report. 


THE SMITHSONIAN INSTITUTION. 397 


Geography of Puebla, Mexico, Mechoacan, Oaxaca. Position of 
places in the above Archbishoprics.—1 vol. notes. 

Diary of the Commission of Limits in Northern Mexico, 1830.—3 vols. 

Diary of Gen. Rivera, New Mexico and Texas, 1728.—1 ‘vol. 

Com. Limits, Geogrdphy and stat. Physiques, &c., &c., by various 
authors, with notes by Berlandier.—Notes. 

Astronomical observations made in Northern Mexico, ‘Texas, &c.— 
6 volumes. 

Dictionary. Geology of the rocks and minerals between the Sabine 
and Sierra Madre. 

Upon the Meteorology of Texas and the valley of the Rio Grande, 
comprising some important deductions in the science.—15 vols. 

Observations, cyanometer, pendelum.—2 vols. 

Disquisitions upon the Fevers of the lower Rio Grande, &c., &c., &c. 

—Notes. 

Maps of States accurately and scientifically projected by Berlandier, 
member of the Geographical Society, viz: Tamaulipas, Vera Cruz, 
San Luis Potosi, Zacatacas, Juanaxata, Orirava, Tampico and adjacent 
country. Gulf of Mexico, vicinity of Vera Cruz. 

Maps in MSS. of journeys, routes, valleys, defiles, suburbs of towns, 
villages, &c., &c., of the country lying between the Sabine and Rio 
Grande and valley of Mexico. 
1.—Topography of routes and sections in New Leon, Tamaulipas, 

San Luis Potosi, made in 1844, with distances. 


do. do. from San Luis to Matehuala, distances, &c. 
do. do. from Matamoros to Morelos, Guajuco, &c. 
2.— do. from Victoria to Tampico, Soto la Mariana San- 
tander. 
do. Matehualato Boquillo, Palo Blanco to Missions. 
do. Tampico to the city of Mexico. 
do. Tampico to Matamoros, accompanied with 
notes. 


3.—Topography in detail of the route from San Antonia to Laredo, 
in Tamaulipas, &c., &c. 

Of the country between Matamoros, Barreales, Mosquete, Caracol 
and Anacahuetas, Tamaulipas. Survey of the Rio Grande from the 
mouth to San Elirario, plans of Presidios, &c., &c. Maps and topo- 
graphy of different portions of the country south of the Rio Grande, 
between Reynosa and San Fernando. 12 MSS. Tampico and its 
environs, lower Tamaulipas, San Patricio and Monclova, city and 
environs of Tampico, plans of Tamaulipas, of different sections of the 
State, &c., &c., and 13 maps in MSS. Various routes of ancient 
Texas, giving positions of the Indian tribes that formerly inhabited 
Missions. Different plans of the State, sections, ancient maps, &c., 
&c. 25 maps in MSS. 

Upper Tamaulipas, Coahuila, N. Leon, with topography in detail of 
various routes in the centre of the Republic, bars and entrances of the 
coast south of Brasos Santiago, &c., &c., &c. 23 mapsin MMS. > 

Maps of different portions of the coast between Tampico and River 
Goasacoalco, 8 MSS. 

Department of Orizava, Jalapa, Canton of Cordova, Orirava, 
Cosamaloapan, plan of Cordova and Birava cities, &c.; of the Isthmus 
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of Tehuantepec; State of Mexico, of the Lakes, Valley, Tenango, 
Queretaro. The Huasteca, San Luis, routes through the Sierra Madre 
east and north, valley of Vernallo, Mateuala to the north and east, &c., 
&c., 16 MSS. : 

Topography in detail, of the country lying between San Luis and 
San Fernando, Gulf coast, &c., &c., 6 MSS. 


CIRCULAR. 
[See page 23 of this report.] 


SMITHSONIAN INSTITUTION, 
Washington, March 22, 1855. 


Nearly five years have elapsed since the publication of a report on 
the Public Libraries in the United States by the Smithsonian Institu- 
tion. This report contained all the information respecting American 
Libraries which could be collected at that time; but great changes 
have taken place in the Libraries then in existence, numerous others 
have since been established, and a new and enlarged edition of the 
work, it is believed, will supply a want much felt. ~'The following 
circular has therefore been prepared for the purpose of collecting in- 
formation relative to Libraries, and it is particularly desired that the 
answers be transmitted without delay to this Institution. As some of 
the questions may relate to points which have not heretofore received 
your attention, it is suggested that the replies be now forwarded to 
those only which can be answered at once, and that the other blanks 
be filled up and returned, when the materials can be collected. 

It is a part of the original plan of the Smithsonian Institution to 
render it a centre of bibliographical knowledge, and for this purpose it 
is deemed highly desirable to collect cataloges of all the libraries in 
the country. The student can then learn where to find any particular 
book by addressing the Smithsonian Institution. 

It is suggested that catalogues of all libraries be printed, in order 
that they may be rendered more generally useful, and it is earnestly 
requested that copies of these be sent to the Smithsonian Institution. 

A duplicate circular is enclosed, which you are requested to fill up 
at the end of the present year. 

A copy of the Report will be sent to every Library in the United 
‘States, and another also to the individual furnishing information. 

JOSEPH HENRY, 


Secretary Smithsonian Institution. 


SMITHSONIAN REPORT ON PUBLIC LIBRARIES IN THE UNITED STATES. 


Please return this paper with the answers to the Smithsonian Institution, 
Washington, D. C. 
1. Name of Library. 
2. Locality. 
3. Name and address of the Librarian? 
4, Officers employed, and their salaries? 
5. When founded, and by whom. 
6. How supported and governed. 
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7. Receipts from all sources during 1854, 
8. Expenditures during 1854 for Books, $ 
- Binding, 
= Periodicals, 
Salaries, 
Incidentals, 
9. Who are entitled to use the Library? 
10. On what terms? 
1]. Is it a reference ora Lending Library? 
Special, or Miscellaneous? 
12. Are the books arranged on the shelves by subjects? 
If not, what is the arrangement? 
15. How many days and hours is the Library open? 
14. How many volumes were lent during 18547 
15. How many persons have borrowed books during 1854? 
16. What number of volumes in the Library are in the English lan- 
guage 7—F rench 7— 
German ?7—Spanish 7—Other Modern Languages 7/—Latin ?— 
Greek ?7—Hebrew ?—Oriental 7— 
17. What is the date of the last printed Catalogue? 
Cost of its publication, size, and number printed? 
18. What system of classification is adopted in the construction of the 
Catalogue? ° 
19. If possible, state what number of books have been read during 
1854, in the different classes of literature—how many works ot 
theology, law, medicine, fi hat particular books 
have been most called for. 
20. On the Ist of January, 1855, how many books, &c., in the Li- 
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2°, What collections of Natural History are connected in any way 
with the Library ? 

22.. What is the nature and extent of these collections ? 

23 \What other Natural Histor y collections, public or PUMen, are found 
in your neighborhood, and what is their character ? 

24. Have any regular publications of Memoirs, Transactions, Proceed- 
ings, &c., been made by any Institution or Society with which 
the Library is connected, and of what character and extent ? 

. 25. Please send copies of your Catalogue, Charter, Rules and Regula- 

tions, &c., and any information respecting the history or condi- 
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tion of the Library which you desire to be included in the Re- 
port; also a list of all Reviews, Magazines, and Newspapers 
taken regularly in your library or reading-room. 


Copyright Laws, Sc., relating to the Smithsonian Institution. 
CIRCULAR. 


SmiTHSONIAN Institution, Washington, 1855. 


Str: Your attention is respectfully called to the fact that an act of 
Congress of August 10th, 1846, requires you to send to the library of 
the Smithsonian Institution a copy of any ‘book, map, chart, musical 
composition, print, cut, or engraving,’ which shall be copyrighted by you. 

The following is the law on the subject: 


“An act to establish the ‘ Smithsonian Institution,’ Sc. 


“Src. 10. And be it further enacted, 'That the author or proprietor ot 
any book, map, chart, musical composition, print, cut, or engraving, 
tor which a copyright shall be secured under the existing acts of Con- 
gress, or those which shall hereafter be enacted respecting copyrights, 
shall, within three months from the publication of said book, map, 
chart, musical composition, print, cut, or engraving, deliver, or cause 
to be delivered, one copy of the same to the librarian of the Smithson- 
ian Institution, and one copy to the librarian of the Congress Library, 
for the use of the said libraries. 


‘Approved August 10, 1846.” 


An act of Congress passed at its last session, and approved March 
3d, 1855, contains the following section: 


“Src. 5. And be it further enacted, That all books, maps, and charts, 
or other publicaticns entered for copyright, and which, under the act of 
August 10th, 1846, are required to be deposited in the Library of Con- 
gress, and in the Smithsonian Institution, may be sent through the mail 
tree of postage, under such regulations as the Postmaster General may 
prescribe. 


‘Approved March 3, 1855. 


The following instructions have just been issued by the Postmaster 
General in reference to these acts: 


‘No. 35. Copyright books, charts, &c., [see law annexed,] required 
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tages of for military purposes, 120 ; anatomical differences between the Arabian 

and Bactrian, 102 ; appropriation by Congress to introduce, 121 ; burden of, 111; 

best place to procure them for the United States, 122; bad swimmer, 106; civilized 

life prejudicial to, 106; caravans cross glaciers, 117; color of, 114; domesticated 

in Tuscany, 108; detects water at great distance, 109; difficulties in introduction 

of, 121 ; endures privation from food, 107; effects of introduction of, among the In- 

dians, 120 ; foot of, 105 ; fords rivers, 106; free from disease, 120; favorite food of, 

107; feeding at temperature of 25° below zero, 118; fleece of some species 

equal to the wool of Cashmere goat, 114; finest and fleetest Arabian will not 

bear winter climate of Algiers, 118; growls of the, 115; hair shawls, 114; 

height of, 113 ; harness of, 112; instances of fleetness, 110; in some parts of 

the East employed as a beast of draught, 111 ; longevity of, greatest in the cold 

and damp Russian provinces, 117; milk of, 114; milked without halting, 120; 

method of securing at night, 121; most valuable in winter in the Crimea, 117; 

moisture of our climate unfavorable to, 117 ; mostimportant peculiarity of, 106 ; 

not fed ordinarily, 107; nostrils of, slit by Bedouins, 104; nomade in his habits, 

101; never feeds at night, 115 ; numbers of, 118; not as patient as represented, 

115 ; practicability and advantages of introducing into America, 116; perform- 

ance of, in Algeria, &c., 105; price of, 120; preferred to horses by the Cal- 

mucks, 117; period of gestation of, 120 ; paroxysms of, calmed, 115; power of, 

to abstain from water, 109 ; quantity of food required by, 108; rate of travel 

of, 110; security of seat on, 120; skeleton of, not found in the catacombs, 102 ; 

special properties of different varieties, 117 ; surpasses all domestic quadrupeds 

in speed and endurance, 110; species of, 101 ; used to carry sacred veil to Mecca, 

115; transportation of an army by, 119; travels with security over snow and 

mud, 106; training of, 113 ; used in war, 118; utility of, 114; used by Napo- 

leon, 118; used in military service, 113; weight of, 113. 
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